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Podophyllum peltatum ., the Anapodophyllon canadense of 
Tournefort,’ is a common inhabitant of the rich woods in the 
eastern parts of North America, ranging from Ontario to Florida 
and eastern Texas. On account of its social occurrence and very 
conspicuous foliage it is one of the most characteristic sylvan 
types of American vegetation. Outside of North America it 
has but three congeners: Podophyllum Emodi (Himalayas), P. 
versipelle (China), and P. pleianthum (China), which are the only 
species recognized by botanists, although Rafinesque described 
two others: P. montanum from the Alleghany mountains, and 
P. callicarpum from Louisiana and Texas. Judging from the 
description the last of these appears to be a good species, but 
has evidently not been collected Ly any one but Rafinesque. 

While the genus is commonly regarded as a member of the 
Berberidez it exhibits but very few characters common to the 
principal representatives of this order. It appears altogether as 

*The derivation of Podophyllum, erroneously given in the Sywoftical Flora of 
North America, p. 72, as “ probably in reference to the very large footstock (!) of the 
radical leaves,” depends evidently upon the abbreviation of its former name “ Ana- 
podophyllon” by Linnaeus. It is as stated by Tournefort “ quasi planta cujus folia 
ad pedem Anatis accedunt,” and the leaf-blade does show some resemblance to the 
web-foot of a duck. The reason why Linnaeus changed the name may be found in his 
Critica botanica, where similar generic names are abbreviated by “ detruncatio 


capitis:”’ Oreoselinum = Selinum; Melocactus = Cactus; Anapodophyllum = Podo- 
phyllum,; Wydroceratophyllum = Ceratophyllum. 
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if the Berberidez do not constitute a very natural order, even if 
we exclude Akebia and the other Lardizabalea. With Berberis 
as the type, it seems unnatural that this order should also com- 
prise genera of such peculiar habit and structure as Podophyllum, 
Jeffersonia, Achlys and Diphylleia. Atleast Podophyllum shows 
several affinities with Actaa, and was placed next to it by Jus- 
sieu and St. Hilaire? under Ranunculacee. Another view was 
held by A. P. De Candolle, who placed the genus together with 
Jeffersonia and Achlys in his seventh order, Podophyllez, refer- 
ring Diphylleia to his Berberidez, together with Berberis, Nan- 
dina, Leontice, Caulophyllum, etc. Baillon included Diphylleia 
under the order Podophyllee. Lindley considered Podophyllum 
and Jeffersonia as representing a suborder, Podophyllex, of the 
Ranunculacee. But the majority of the other authors seemed 
to have no difficuity in considering these genera as representing 
only one order, the Berberidea. Even Asa Gray, who had bet- 
ter opportunities to examine the North American genera than 
anyone else, classified them all in the one order. 

It is true, however, that the floral structure of some of these 
genera shows certain analogies,as demonstrated by Bentham 
and Hooker, and more especially by Eichler in his comprehen- 
sive work, Blithendiagramme ; but there are, nevertheless, other 
points to be taken into consideration, as for instance, the struc- 
ture of the vegetative organs, if not the very habit itself, which 
is exceedingly variable in these genera. In regard to Podo- 
phyllum peltatum very \ittle has been published concerning its 
vegetative propagation, and nothing of its germination. These 
two phases of plant life seem to be very closely connected in 
the perennial herbs, inasmuch as the study of their seedlings has 
shown us that these, in many instances, give us a figure of the 
full-grown plant on a small scale. In this respect Podophyllum 
peltatum illustrates several points of interest, and we shall attempt 
in the present article to show the various stages of development 
which we have observed in this plant from seedling to flowering 
specimen, besides a few abnormal cases. 

The seeds of Podophyllum peltatum germinate in the early 


? For references consult the bibliography appended to this article. 
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spring, the cotyledons becoming visible by the end of April. 
At this stage (fig. 7) the seedling shows a well-developed pri- 
mary root, R,and two cotyledons, the blades of which are folded 
around each other and borne upon long petioles, which are 
united to their full length so as to form a cylindrical, hollow 
tube. The plumule, /, is very minute and located at the bottom 
of the cotyledonar tube. /%g. 2 shows another seedling at a 
more advanced stage, in which the cotyledons have become 
unfolded so as to show their final shape, 


breadly elliptical with the apex slightly mes \ 
emarginate. The primary root, A, has - = 
begun to branch with a pair of lateral roots, | - ) 

r, developed close beneath the plumule, P, Ngee | 

and a few others farther down. The coty- | 
ledonar sheath, formerly bent in order to | | 
penetrate the ground, has stretched itself ) | 
and is still enclosing the plumule. This 


last stage is maintained by the seedling 
during the first year, and when the coty- 
ledons finally decay during the fall, the 
plumule shows no further development; 
hence the cotyledons are the only assimi- 
lating leaves of the plant during its first 
year of growth. <A similar manner of 
germinating, with the plumule inactive dur- 
ing the first year, is also characteristic of 
Hydrastis Canadensis (Ranunculacex), but 
the petioles of the cotyledons are free, very 
long, and slender. 





‘ rs ' aod 
shonin ; —_ ‘ — 
In Podophyllum Emodi, the germination — py¢s, 1 and 2. Seedlings 
of which has been studied by A. Dickson, of Podophyllum pellatum; 
the plumule may develop during the first ®t! size. Explanation 
9 ; in text. 


season, and the first leaf is green, with a 


long petiole and peltate blade. No scale-like leaves are figured 
or mentioned. It is strange that Sir John Lubbock, who gives a 
similar account and illustration of P. Emodi, does not seem to 


have known of Professor Dickson's paper upon this subject, and 
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we are almost inclined to believe that the early development of 
the plumule in ?. Emodi was simply due to cultivation in a hot- 
house, and that both authors have overlooked the scale-like 
leaves. The manner of germinating which we have described 
as characteristic of P. peltatum, with its plumyle concealed, 
makes it very difficult for the observer to discover such seedlings 
in their native haunts. The color of the cotyledons is, as we 
remember it, of the same light green as the foliage of this plant, 
and it is not uncommon to meet with these seedlings growing in 
dense clumps. It was this last circumstance that led the writer 
on the right track, when, some years ago, he was looking for seed- 
lings of this plant, which grows abundantly in the vicinity of Wash- 
ington. Bearing the fact in mind that the fruit of Podophyllum 
falls without bursting, and with the seeds closely imbedded in the 
gelatinous pulp, it was natural to suspect the light green seedlings 
which were growing in small clumps to belong to this genus, 
even though the plumule showed no signs of further development. 
This type of germination, with the plumule inclosed in the 
tubular sheath formed by the union of the petioles, is not, how- 
ever, characteristic of Podophyllum alone. In looking through 
the vast literature that deals with the germination of dicotyle- 
donous plants, we find several instances recorded, which remind 
us of Podophyllum. Among the Berberidex themselves, Leontice 
Altaica and L, vesicaria show a similar development of a cotyle- 
donar tube, as described by Bernhardi; a larger number of cases 
have been observed in the Ranunculacez, viz., species of Anemone, 
Ranunculus, Delphinium, Aconitum, and Eranthis; in the Umbel- 
liferae, viz., species of Ferulago, Prangos, Smyrnium, Bunium, 
and Cherophyllum bulbosum ; besides these may be noticed Megar- 
vhiza Californica, Limnanthes Douglasii, Rheum Moorcroftianum, 
Polygonum Bistorta, P. viviparum, and Dodecatheon Meadia. A\l 
these cases are somewhat similar to what we have described above 
for Podophyllum, but with the exceptions of Eranthis, Aconitum 
Anthora, and Ranunculus parnassifolius, the plumule develops 
during the first year, breaking through the base of the tube. 
There is one point, however, by which Podophyllum peltatum 
seems to differ from the plants enumerated above, and this 
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consists in the development of the first three leaves of the plumule 


’ 


as scales, the ‘“‘ Niederblatter’’ of the Germans. In all the other 
instances where a cotyledonar tube is developed, the first leaf 
of the plumule seems to be above ground, green, and of approxi- 
mately the same outline as the later developed leaves. A very 
few cases are known from other genera, in which the first leaves 
are scale-like ; for instance, Hepatica triloba and several species 
of Asarum, but the plumule is above ground in these, and the 
cotyledons are free. A very remarkable case is the germination 
of Adoxa moschatellina, which has been described by Alexander 
Braun. In this the cotyledons are above ground and free, but 
the plumule develops into a long internode under ground with 
scale-like leaves preceding the aerial green ones, thus agreeing 
to some extent with our Podophyllum peltatum. 
It is very interesting to observe the various 
ways in which the plumule is protected, espe- 
cially when it is to hibernate in true bud form. 
But there does not seem to be any connection 
between the development of a cotyledonar 
tube and a naked plumule, 7. ¢., without scale- 
like leaves, nor between a hibernating plumule, 
surrounded by scale-like leaves, and free coty- 
ledons, for in Podophyllum peltatum we find 
both ; the plumule is here not only protected 
by the inclosing sheath of the cotyledons, but 
its first leaves, which are scale-like, furnish it 
ample protection during the winter. 

In continuing the investigation of the seed- 
lings of Podophyllum, we noticed the following 





spring that the plumule had finally developed 
into a few very short internodes with scale- 


: - : Fic. 3. Young plant 
like, membranaceous leaves (fig. 3, 7-3), and : si 


of P. peltatum in its 
only one green leaf Z, with long petiole and a second year; natural 


blade of peltate shape. The primary root still 57° 
persists, and the direction of the main shoot, the only one devel- 


oped so far, is vertical. In comparing the plant at this stage 
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with the seedling (fig. 2), we notice a striking resemblance to 
exist between the outline of the first proper leaf, Z, and that of 
the united blades of the cotyledons. It 
seems as if the peltate form is already 
imitated by the cotyledons, which 
actually in this case represent but one 
leaf, when considered from a biological 
standpoint. This coincidence made us 
examine seedlings of other plants with 
peltate leaves, in order to ascertain 
-whether the cotyledons of these might 
also imitate the shape of later devel- 
oped stem leaves, but in those exam- 
ined we failed to discover any that 
might be compared with Podophyllum. 
In Menispermum Canadense, for instance, 
the cotyledons are linear; in Tro- 
paeolum the cotyledons remain under 
ground and inclosed by the seed-coat ; 
Hydrocotyle vulgaris has small ovate 
cotyledons; and both Victoria and 
Nelumbium have their cotyledons re- 
maining in the seed even a long time 
after germination has taken place. 
When the young plant of Podo- 
phyllum has passed the first two years 
of its existence, it sends up a long 
petioled leaf (fig. 4, L), with a blade 
that is considerably larger and more 
deeply lobed than the leaf shown in 





fig. 3. The development of a few 

scale leaves (d—/+) preceding the green Fic. 4. Young plant of P. 

one is also noticed at this stage, and 4m in its third year; natural 
; ° : he ; size. 

the primary root, A, still remains with 

an increased number of lateral roots. Besides these lateral roots 

the first pair of secondary roots, 7, is observed to develop from 
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the rhizome, which is here represented by the short internodes of 
the preceding year’s growth, with scars remaining of the first scale 
leaves, /-/3, and the first aerial green one, 2. The direction of this 
little rhizome is still vertical, and the arrangement of the leaves is 
strictly alternate, in conformity with those of the previous year. 

By examining the leaf axils of these two stages (jigs. 3 and 
7), we found no buds, excepting a very minute one in the sheath- 
ing base of the aerial leaf (fig. 5). This bud 
being terminai and the only one on the rhizome 
continues its growth for several years, develop- 
ing successively a few scale leaves and a single 
green aerial one at the same time. It is not 
until the plant has reached an age of four or 
five years, that a lateral bud appears in the 





axil of one of the scale leaves and grows out a 
x 5s vase 
as a horizontal shoot with elongated inter- _ petiole ofa leaf from 
nodes. From this period the terminal bud of 4 young plant; seen 


: from the side and 
the mother-shoot ceases to grow, but remains 77" "7" SINE ant 


front; the sheath 
dormant, and ready to push out should the 


laid open to show 





lateral shoot become injured. the bud; magnified. 
NN 
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Fic. 6. Rhizome of full-grown specimen of P. pe/tatum; natural size. 


When the lateral bud develops, the direction of the rhizome 
becomes changed from vertical to horizontal, and the original 
monopodium passes over into a sympodium. The accom- 
panying figure (fig. 6) shows the rhizome of a mature plant, 
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representing three years of growth: 0" being the terminal bud 
from 1897, & the corresponding one from 1898, while the large 
bud, 4, the terminal one of the entire rhizome, will develop in 
the spring of 1899. Z* and Z? indicate the scars of aerial leaves 
borne upon shoots which are terminated by dormant buds, 0! 
and 6?. The scars left from the scale leaves form narrow dark 
lines on the rhizome, but are very distinct on the short as well 
as on the elongated internodes. In the accompanying drawing 
of a joint of a mature rhizome of Podophyllum (fig. 7), the dis- 





Fic. 7. Part of rhizome; magnified. 


position of the leaves and buds may be seen more plainly. Az 
and vk represent the anterior and the posterior parts of the 
rhizome; /-/° indicate the scars from scale leaves, while Z shows 
the scar from a green leaf; B and 6 are buds, terminal and lat- 
eral; y and y are secondary roots. 

As we have stated above, the ramification of the rhizome 
is sympodial, a fact that is readily observed if we examine fg. 7. 
All the scale leaves, excepting the one marked /, are situated 
upon the same axis, terminated by the larger bud, 2, which is 
purely vegetative and remains dormant. The anterior part of 
the rhizome, R/, however, which bears a scale leaf, 7, has devel- 
oped from the axil of the scale leaf, 73, in the same manner as the 
smaller bud, 4, in the axil of the scale leaf, 75. But while the 
smaller bud, 6, seldom develops any further, the branch, Ai, grows 
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out horizontally and in the same direction as the older part of the 
rhizome, as if it were the main axis itself. The entire rhizome 
thus represents a sympodium, composed of a series of shoots, 
each of which is terminated by a vegetative bud, 4, and repre- 
sents actually a monopodium. 

In considering the arrangement of the leaves, we notice a 
very peculiar disposition. The diagram, fg. 8, is taken froma 
part of the rhizome corresponding to that shown in fg. 7, with 
the exception that instead of 
a green leaf, as at Z, we have 
a flower-bearing stem with 
two leaves, Z? and Z’, next 
to the terminal bud, 2. All 
the leaves are alternate, but 
while the two outermost, /? 
and /*, are situated to the 
right and left of the axis, the 
four innermost, /73—/°, are 





turned about 45° to the left 
of the median plane of the 
axis. Three buds are visible 





; — Lea aa ; 
in this diagram, the terminal, Fic. 8. Diagram of shoot of P. fel/atum. 


B, and two lateral, 6* and b?, &, terminal, 4' and 4? axillary buds; /'— 7°, 
which are not strictly axil- scale leaves; Z' and Z?, the two green stem 
lary, but have become pushed ee: 

a little to the side, especially 6°. As stated above, the terminal 
bud remains dormant, while the bud, 0', from the scale leaf 73, 
grows out asa long, horizontal shoot, continuing the direction of 
the rhizome. The bud, 6, which is developed in the axil of leaf 
/5, also remains frequently dormant. While this structure, as 
shown in the diagram, fig. 8, appears to be the most common in 


our plant,3 we have noticed, that some variations enist, ¢. ¢., 


>By comparing Professor Schumann’s observations with ours on the rhizome of 
odophyllum peltatum, we have noticed several important discordances. Our very 
considerable and fresh material from the vicinity of Washington, D. C., showed, 
however, the structure as described above, and it may be that Professor Schumann’s 
material, cultivated at Berlin, did not represent as typical development of buds and 


leaves as our specimens, grown wild in the native country of this plant. 
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an axillary bud may be developed from leaf /4, instead of from 
leaf /5. Also, a bifurcation is not uncommon, and this depends 
upon the non-development of the large bud, 6", which is then 
replaced by two other buds in the axils of leaves /+ and /5, both 
of which are then situated to the right and left of the axis. 
These two buds develop simultaneously into two horizontal 
branches, with elongated internodes. Furthermore a bud may 
be developed in the axil of the leaf 7‘, but remain dormant. 
When the large bud, 6’, beccmes injured, two different cases 
were observed in which the rhizome nevertheless became able 
to continue its growth. Either a bud developed from leaf /4, to 
grow out and replace the nor- 
mal continuation of the rhi- 
zome, or the terminal bud, B, 
ceased to be dormant, develop- 
ing into a horizontal branch. 
This last case is figured in the 
accompanying drawing (fig.9). 
There are three relatively short 
internodes with scale leaves, 
terminated by a large bud, Fic. 9. Rhizome of P. feltatum, the 


which contains a floral axis and terminal bud has grown out into a horizon- 
tal branch; natural size. 
The 





some vegetative buds. 
age of this branch is three years. The first internodes show a 
tendency to become stretched like those of the sympodial shoot 
when it develops. That the terminal bud became developed in 
this case was merely due to the injurv of the shoot 6%, as is to 
be seen in fig. 9g. A still more peculiar case may occur when 
the bud, 6’, does not grow out as a long branch, but as a few 
very short internodes, simulating the one described above. 

The development of these buds is, therefore, not restricted to 
any of the scale-like leaves, excepting the leaf, 7?; neither is 
their position constant, although the majority of cases examined 
show that a frontal position is the most common and naturally 
the most advantageous to the plant. 

It now remains to mention the position of the floral axis. 
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The flower-bearing stem of Podophyllum peltatum develops exclu- 
sively from one of the short internodes of the rhizome, and is 
axillary, never terminal. It invariably develops, so far as noticed, 
from the axil of the leaf, 7°, while the terminal bud remains dor- 
mant at the base of its frontal part. By the continued growth 
of the flower-bearing stem, the terminal bud fuses with this and 
becomes almost imbedded in its basal portion. The two stem 
leaves, Z* and ZL’, are situated to the right and left of the flower, 
occupying a position that corresponds very well to that of two 
prophylla, as these occur in the dicotyledons, an explanation that 
has been proposed by Eichler (7. ¢.). 

Concerning the structure of 
a floral bud, it is interesting to 
notice that sometimes one of the 
scale leaves may have a small 
peltate blade developed, as 
shown in fig. zo, a. The scale 


leaves are somewhat fleshy and 





surround the very minute flower- 
ing stem. Of its two leaves, the FIG. 10. @, scale leaf with small 

: : peltate blade; 4, first stem-leaf enclos- 
one is developed earlier thanthe ; cia eee aes 

f ing the second one in its basal sheath; 
other. The base of the petiole c, same, the sheath laid open to show 
of this leaf is dilated into a pair the enclosed leaf and flower-bud; mag- 

: . : ~ nified. 
of broad wing-like stipules, St," 
which overlap each other and enclose a very small green leaf 
and a flower bud (fig. zo, 6); thus the two green leaves of 
Podophyllum did not develop at the same time, as it might 
seem, when we examine the plant during its flowering period 
with the leaves apparently opposite. 

The roots are very strong and somewhat thickened. They 
develop exclusively from the short internodes of the rhizome, 
close to the lower surface, from which they proceed horizontally 
close to the surface of the soil. 

The anatomy of Podophyllum peltatum in some respects resem- 
bles that of the monocotvledons more than it does that of the 
dicotyledons. De Bary has, therefore, classified Podophyllum 
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among anomalous dicotyledons, in which the mestome bundles of 
the aerial stem are not arranged in concentric bands. It is strange 
to notice that Podophyllum has this feature in common with 
Diphylleia, Leontice, and various species of Papaver, Thalictrum, 
and Actza. 

A transverse section of the stem above ground shows a thin 
walled epidermis and a cortical parenchyma that passes over into 
the large pith, both of which consist of thin walled cells of 
nearly the same size. The mestome bundles form three irregular 
bands, the two inner ones being located in the pith, and repre- 
sent various stages of development. Very characteristic is the 
structure of the leptome, in which we notice no other elements 
than sieve tubes and their companion cells, while cribral paren- 
chyma is totally absent. In this respect Podophyllum agrees with 
the monocotyledons and the Ranunculacee only among the 
dicotyledonous orders. The hadrome consists of a number of 
vessels arranged very close to each other, and a well developed 
cambium is noticeable between this part of the mestome bundle 
and the leptome. Stereome forms closed rings around the 
mestome bundles; it is especially thick walled on the leptome 
side. 

By comparing the structure of the stem above ground with 
that of the rhizome, the following divergences were observed : 
The mestome bundles form only a band, and that an almost reg- 
ular concentric one, with only a few small bundles lying outside 
in the cortex. The vessels are very thick walled. While the 
cortex and the pith show approximately the same development 
as in the aerial stem, the outer layers of the cortical parenchyma 
show a very pronounced thickening of the cell walls, like those 
of collenchyma. Sheaths of thin walled stereome surround the 
mestome bundles without forming connecting layers between 
them. 

The structure of the petioles of the stem leaves shows a very 
irregular distribution of the mestome bundles. There is here, as 
in the aerial stem, an almost regular peripheral band, located in 
the cortex; but inside this, in the pith, the mestome bundles are 
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scattered very irregularly. The cylindrical petiole of a young leaf, 
developed from the rhizome, has only four peripheral mestome 
bundles in the cortex, and one in the center of the pith. Corre- 
sponding with the stem above ground, the mestome bundles of 
the petioles are supported by sheaths of quite thick walled stere- 
ome, especially on the leptome side. 

Characteristic of the root is the strong thickening of the outer 
walls of the epidermis, even in roots of very young specimens. The 
cortex is solid, with no lacunae, and the innermost layer is differ- 
entiated into a thin walled endodermis. Five groups of vessels 
alternate with a corresponding number of leptome groups, bor- 
dering on the pericambium, and the innermost part of the 
central cylinder is occupied by a thin walled conjunctive tissue. 

In considering these anatomical peculiarities, especially the 
structure and arrangement of the mestome bundles, it cannot be 
denied that Podophyllum possesses a very anomalous internal 
structure. The morphological characteristics which have been 
discussed above, the manner of germinating, and the peculiar 
ramification observable in the rhizome are seldom met with in 
dicotyledonous orders; and the creeping rhizome with its mono- 
podial shoots reminds us very much more of the monoco- 
tyledons. 

Hence, when the ‘‘mesophytes,”” to which our plant is said 
to belong, have been characterized as possessing “no very pro- 
nounced or interesting features in anatomical or morphological 
respects,” the statement does not seem applicable to Podophyllum 
peltatum. Neither does it hold true if we examine the other 
herbs that constitute the vegetation in the deciduous forests of 
North America. Many of the herbaceous species which are 
generally associated with Podophyllum show morphological 
peculiarities that are very conspicuous and characteristic. It 
would, indeed, be difficult to point out a vegetation in this coun- 
try that contains a larger number of herbs with as varied and 
interesting morphological structure as our forest plants, lately 
classified simply as “‘mesophytes.”” Podophyllum peltatum prefers 
the wooded belts in this country, and its nearest associates, 
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those that occupy the same kind of soil and grow in company 
with it, are, strange to say, just the genera that were once con- 
sidered as representing a little natural group of plants: Diphyl- 
leia, Jeffersonia, Caulophyllum, Actwa, and Cimicifuga. These 
strikingly resemble one another in habit; moreover, they possess 
a number of biological peculiarities that might even lead to a 
more correct understanding of their true relationship than such 
small and insignificant floral characters as are used for the estab- 
lishment of “orders.” By taking the habit into consideration, 
we may sometimes reach a simple but much more natural idea 
of the plant and its nearest allies. 


BROOKLAND, D.C. 
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UNDESCRIBED PLANTS FROM GUATEMALA AND 
OTHER CENTRAL AMERICAN REPUBLICS. XNXI. 


JOHN DONNELL SMITH. 
[Concluded from p. 339.| 


Ardisia Palmana Donn. Sm.—Glabra. Folia subsessilia opaca 
subimmaculata integra oblongo-lanceolata e medio utrinque prac- 
sertim superne acute angustata. Paniculae terminales vastae 
floribundae, axibus alternis divaricatis, floriferis brevibus ad 
apicem versus subcapitato-floris. Calyx basi producto sessilis 
partitus, segmentis orbicularibus tubum corollinum paulo supe- 
rantibus quam lobi ovales dimidio brevioribus. Antherae fila- 
mentis fere aequilongae. 

Arbor, coma globosa (Tonduz in schedulis). Folia 1.5—3°" longa 3.5— 
8™ lata in petiolum brevissimum marginatum desinentia subtus pallidiora et 
obscure nigro-punctata, nervis approximatis. Paniculae folia aequantes folioso- 
bracteatae, axe flexuoso, ramis glanduloso-puberulis, inferioribus 1.5--2"™" 
longis, floriferis 5—10"™ longis, floribus arcte confertis 5—meris totis pallide 
roseis parce nigro-punctatis, bracteolis lanceolatis 1™™ longis. Calycis seg- 
ment adextrorsum obtegentia 1.5™" longa ciliatula basin crassum obpyramida- 
tuma equantia. Corollae 4"™ longae lobi dextrorsum convoluti 2™ lati. Stamina 
prope basin corollae affixa 4" longa, antheris sagittato-lanceolatis longitu- 
dinaliter dehiscentibus. Ovarium diam. 1 millemetrale, stylo 3™" longo. 
Fructus ignotus. 

In sylvis prope La Palma, Costa Rica, alt. 1460", Sept. 1898, Zonduz, n. 
12632 herb. nat. Cost. 


Ardisia spicigera Donn. Sm.—Glaberrima. Folia coriacea 
oblanceolata acutiuscula in petiolum brevissimum longe angus- 
tata integerrima. Spicae interrupte densiflorae paniculam ter- 
minalem formantes, floribus ebracteolatis. Filamenta filiformia, 
antheris parvis. 

Folia decurva 10-15" longa 3-5°" lata opaca subtus squamulis fuscis 
ope lentis tantum conspicuis conspersa, costa nervisque supra immersis, 
petiolis 3-5™" longis. Paniculae ramos terminantes folia superantes, axibus 
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angulatis, secundariis suberecto-patentibus 6-10 longis plerumque simplici- 
bus, floribus aggregatis aut passim solitariis 5-meris parce lineato- et puncto- 
maculatis, alabastris ovoideis. Calycis partiti segmenta orbiculari-ovata 
obtusa 2™™ longa ciliata extus in medio rugulosa intus prope basin aureo- 
papillosa. Corollae tubus 2™" longus, lobi dextrorsum obtegentes oblongi 
3" longi obtusi, Filamenta basi dilatata 3"" longa, antheris sagittato- 
triangularibus apiculatis 1™ longis apice biporosis. Ovarium globosum 
1.5™™ diam., stylo 5™" longo. Fructum non vidi. 
Comitan, Chiapas, Mexico, Aug. 1896, Se/er, 2678. 


Prestonia speciosa Donn. Sm.—Fusco-velutina. Folia discol- 
oria supra parce pubescentia ovalia cuspidato-acuminata basi 
obtusa. Cyma umbelliformis pedunculata, floribus maximis. 
Calyx pedicello aequilongus. Corolla usque ad mediam fissa, 
tubo supra medium sensim ampliato calycem bis superante esqua- 
mato, lobis dolabriformibus. Antherae inclusae. 


Stipulae interpetiolares utrinsecus circiter 8 setaceae 3"™ longae glabrae 
stramineae. Folia 16-21% longa g-13 lata, nervis lateralibus utrinque 8- 
10, petiolis 1-1.5°" longis. Pedunculus 5~8™™ longus, pedicellis 5-9 aequali- 
bus 1.8 longis, bracteis lanceolatis 1° longis, alabastris fusiformibus 6™ 
longis, 1% latis. Calycis segmenta oblongo-ovata, squamae truncato-delto- 
ideae superne glabrae et stramine paucidentatae denique setaceo-laceratae. 
Corollae tubus 3.6 longus ad 2; longitudinis staminigerus, fauces superne 
1.5°" latae et plica 2™ lata instructae, lobi glabri valde inaequilateres 2.5™ 
lati. Filamenta 3™™ longa, antheris 8™™ longis. Disci partiti segmenta den- 
tata ovarium paulo superantia, carpellis glabris semiorbicularibus 1.5"™ altis. 
Folliculi non suppetunt. 

Buena Vista, Depart. Santa Rosa, Guat., alt. 1700", Apr. 1893, Hleyvde et 
Lux, n. 4497 Pl. Guat. etc., qu. ed. Donn. Sm. 


Forsteronia myriantha Donn. Sm.—Fusco-pubescens. Folia 
opaca supra glabrescentia subtus ad nervos pubescentia denique 
glabra oblongo-elliptica acuminata mucrunculata basi acuta, 
inferiora minora elliptica utrinque obtusa. Cymae in thyrsum 
terminalem pedunculatum ovoideum compactae, floribus corym- 
boso-fasciculatis inter minores pedicellos vix ac ne vix superan- 
tibus. Corolla ad fauces albo-barbata calyce intus glanduloso 


3-plo longior, lobis tubo 3-plo longioribus. Filamenta antheris 
dimidio breviora. 
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Folia majora 8-1o™ longa 3.5-4°™" lata, minora 2.5-4.5°" longa, 1.5—2.5°™ 
lata, nervis lateralibus utrinsecus 5-7, venis transversis subtus conspicuis, 
petiolis 3-5™™ longis. Pedunculi 0.5-3° longi. Thyrsus 3-4 longus atque 
latus, ramis secundariis aut primariis apice cymiferis, bracteolis lineari-lance- 
olatis 1-2.5™™ longis, floribus 3.5--4™" longis. Calycis pubescentis segmenta 
ovata acuta intuscirciter 6-glandulosa. Corollae segmenta utrinsecus puber- 
ula oblonga obtusa. Filamenta breviter filiformia, antheris oblongis 2™™ 
longis breviter acutata. Disci squamae sejunctae semiorbiculares. Overii 
carpella ovoidea hirtella. Folliculi non visi. 

Embaulada, Depart. Zacatepéquez, Guat., alt. 1800", m. Dec. 1880, 
fleyde et Lux, n. 4534 Pl. Guat. etc., qu. ed. Donn. Sm.—Naranjo, Depart. 
Santa Rosa, Guat., alt. 1100", Maj. 1893, Heyde et Lux, n. 4533 Pl. Guat. etc., 
qu. ed. Donn. Sm. 


Lithospermum Guatemalense Donn. Sm.—Suffruticosum can- 
escens scabro-strigosum, caulibus pluribus strictis foliosis superne 
2—3-chotomis. Folia sessilia suberecta lineari-lanceolata acuta 
basi obtusa subtriplinervia subtus densius strigosa, floralia con- 
formia reducta. Flores brevissime pedicellati. Corolla cylin- 
dracea segmentis calycinis linearibus 3-plo longior, faucibus 
nudis, lobis rotundatis. Antherae subsessiles. 


Caules 3-4.5°" longi. Folia approximata 3-5°" longa 5-8™™ lata, nervo 
5 J oo 
laterali utrinsecus I opposito e basi remoto. Racemus floriferus pauci- 
florus vix scorpioideus, fructiferus elongatus. Calyx floriferus quam bractea 
Db ? 
paulo brevior, fructiferus 2-3-plo brevior, segmentis 7™™” longis dense longe- 
que strigosis. Corolla aurata*(cl. Seler in schedulis) 21™™ longa e basi sensim 
ampliata extus pubescens, lobis 3™™ longis atque latis. Antherae paulo infra 
fauces insertae oblongae 2™™ longae obtusae. Stylus paulo exsertus, stigma- 
i 5 J 5 
tibus distinctis. Nuculae plerumque binae ovoidex 3.5™" longae ecarinatae 
albae nitidae foveolatae areola basilari gynobasi planae affixae. 
Trinidad, Depart. Huehuetenango, Guat., alt. 1800™, Aug. 1896, Se/ev, n. 


3082. 


Cyphomandra heterophylla Donn. Sm.—Glabra. Folia nitida 
penninervia dimorpha, inferiora ampla utrinsecus 4-pinnatilobata, 
superiora integra acuminata gemina disparia, alterum e basi inae- 
quali subcordata oblongo-ovatum superne obliquum, alterum 
dimidio paene brevius cordiforme. Racemi pedunculati simpli- 
ces aut e basi furcati scorpioidei elongati, floribus pedicellos 
aequantibus, 
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Frutex biorgyalis, trunco crasso, ramis fistulosis. Foiia coriacea, inferiora 
(ad ramos primarios tantum obvia) subtus pallidiora basi cordata circum- 
scriptione oblongo-ovata 3.2-4"" longa 3—3.5"™ lata usqua ad 3-4 lobata, lobis 
3 lateralibus cum terminali late oblongis 6-7 latis breviter acuminatis, lobo 
quarto infimo brevi ovato deflexo, sinubus rotundis crispatis, petiolis 12-15°™ 
longis. Folia superiora concoloria 5-6 penninervia, in eodemjugo majus 14- 
20°" longum, 7—11°™" latum, petiolo 2.5- 3°" longo, folium minus 7.5—1 1°" longum 
6-8.5°" latum, petiolo 1.5-2™ longo. Racemi circinnati secundiflori pedun- 
culo 4-6™ longo adjecto usque ad 12-18 longi, fructiferi usque ad 3°" longi. 
Calyx 5™™ altus, lobis rotundis apiculo barbato instructis. Corolla purpuras- 
cens 20-22"" longa, tubo 3"™ alto, lobis lineari-lanceolatis obtusis ad apicem 
versus intus pubescentibus. Stamina duas corollae partes aequantia, filamen- 
tis complanatis deorsum dilatatis brevissime coalitis 2"™ longis, antheris 
linearibus rectis, connectivo postice incrassato sub antherae apice evanido 
infra loculos gibboso-producto. Ovarium conicum 7™™” altum in stylum gra- 
cilem aequilongum desinens, stigmate capitato. Bacca prasina ovalis 3°™ 
longa.— Ad C. Zejore Sendt. foliis inferioribus ad C. Hartwegi Sendt. foliis 
superioribus floribusque accedit, ab utraque glabritate recedit. 

La Emilia, Llanuras de S. Clara, Cost., alt. 250", Apr. 1896, Donn. Sm., 
n. 6670 Pl. Guat., etc., qu. ed. Donn. Sm.-— Buenos Aires, Cost., alt. 300", 
Jan. 1892, Zonduz, n. 6603 herb. nat. Cost.— Turrialba, Cost., alt. 500", Sept. 
1894, Pettier, n. 9059 herb. nat. Cost.— Santa Clara, Cost., Sept. 1896, Coofer, 
n. 10,215 herb, nat. Cost.— Waldeck prope Madre de Dios, Cost., Oct. 1896, 
Pittier, n. 10,294 herb. nat. Cost.— Tuis, Prov. Cartago, Cost., alt. 650", Nov. 
1897, Zonduz, n. 11,496 herb. nat. Cost. 


Dermatocalyx parviflorus Oerst.— Haec species heterogonco- 
dimorpha, e solis floribus brevibus 6™" longis, antheris subsessi- 
libus, stylo elongato descripta, formam insigniter diversam 

» g ] : 


praebet inflorescentia arcte compacta, floribus 2.8" longis cadu- 


cm 


cissimis, filamentis 1 longis, stylo quam ovarium breviore.— 
Suffrutex epiphyticus, foliis nonnunquam alternis. Ab incolis 
Colmillo (molaris) vocatur. 

Suerre, Llanuras de Santa Clara, Cost., alt. 300", Apr. 1896, Donn. Su., 
n. 6706 Pl, Guat., etc., qu. ed. Donn. Sm., forma longiflora.— La Palma, Cost., 
alt. 1550", Aug. 1898, Zouduz, n. 7450 Pl. Guat., etc., qu. ed. Donn. Sm. (n. 
12,427 herb. nat. Cost.), forma breviflora. 


Alloplectus calochlamys Donn. Sm.—Folia supra velutina 
subtus cano-sericea magnitudine leviter disparia oblongo-lanceo- 
lata utrinque acute angustata. Pedunculi 1-3-ni. Calyx usque 
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ad quatuor partes partitus, tubo campanulato pentagono, segmen- 
tis utrinqne sanguineis patulis parum_ inaequalibus  integris 
replicativis basi mutue applicatis. Corolla succosa cylindrica 
calycem aequans recta basi parum gibbosa intus immaculata, 
lobis sanguineis minutis denticulatis. Antherae suborbicu- 
lares. 


Suffrutex epiphyticus, caule rufescente. Folia in eodem jugo conformia, 
alterum 16-20™ longa 5-6 lata altero quinta parte majus, petiolis canalicu- 
latis marginatis 1.5-2™ longis. Pedunculi sericei 1.5-3.5°" longi superne 
incrassati. Bractez herbacez lineares 1.5°" longae. Calyx subobliquus 
2.5°" longus, tubo argyrosericeo 5™" alto, segmentis oblongo-ovatis villosis. 


Corolla villosa ad faucgs haud contracta, lobis rotundatis 1.5™"  longis. 
Vagina staminifera tota paene adnata 8™™ alta, filamentis tortis 1°" longis, 
staminodio 3" longo, antheris in quadram conniventibus, loculis distinctis 
ovalibus 2"™ longis. Disci glandula unica lata. Ovarium ovoideum 4" 
altum villosum, stylo 1.5°" longo superne incrassato, stigmate obliquo bilobo. 
Fructus ignotus.— 4. ¢égrino Hanst. proximus tubo calycino insigniter differt. 

Sacoyoj, Depart. Alta Verapaz, Guat., alt. 1200", Maj. 1879, vow Tuerck- 
heim (a Keck sub n. 456 distrib.).— Pansamald, Depart. Alta Verapaz, Guat., 
alt. 1300", Jul. 1886, vou Tuerckheim, n. 456 Pl. Guat., etc., qu. ed. Donn. 
Sm. 


Aphelandra dolichantha Donn. Sm.— Folia nitida elliptica 
utrinque contracto-acuminata in petiolum brevem decurrentia. 
Spicae ternae subsessiles simplices, bracteis herbaceis integris 
ovato-lanceolatis calyce ter quaterve longioribus. Corollae 
albae tubus tenuissimus inter longissimos, labia brevia, antici 
lobis parum inaequalibus. Filamenta brevia, antheris inclusis. 


Epiphytica, caule pubescente. Folia integra subtus pallidiora 13—-18°™ 
longa 6.5-10°™ lata, nervis lateralibus utrinsecus g-Io cum costa subtus con- 
spicuis et pubescentibus, petiolis 5-10" longis. Spicae abbreviatae (in 
exemplaribus suppetentibus vix evolutis 9-11 longae), bracteis quadrifariis 
arcte imbricantibus 3-3.5°™ longis 1.2-1.3°™ latis praeter margines puberulos 
glabris plurinerviis. Calycis herbacei puberuli segmenta linearia g—1o™" 
longa acuta. Corollae extus glandulari-puberulae in sicc. rufescentis tubus 
5.5-6" longus 2™™" vix latus ad fauces breves paulo ampliatus ad # longi- 
tudinis staminigerus, labium posticum oblongum 13"™" longum 5™" latum 
breviter bilobum, labii antici lobum intermedium oblongo-ellipticum 18—20"™ 


longum 6-7" Jatum, lateralia oblongo-linearia 15-17" longa 4—5™™ lata. 
Filamenta 6™" longa, antheris 3™" longis apiculatis barba laterali connexis. 
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Discus cupularis 1 5™" altus. Ovarium 2™" longum, styli lobis 1™™ longis. 
Capsulae desunt. 

Suerre, Llanuras de Santa Clara, Cost., alt. 300", Febr. 1896, Donn. Si., 
n. 6689 Pl. Guat. etc., qu. ed. Donn. Sm. 


Glockeria monolopha Donn. Sm.— Folia subtus_ lineolata 
oblongo-ovata acuminata ima basi cuneata. Thyrsi pyramidati 
laxiflori. Corollae tubus tenuis in fauces late cylindraceas rectas 
apice haud contractas abrupte ampliatus, labium posticum 
lineari-oblongum, anticum sub angulo recto divergens minutis- 
sime acuteque dentatum. 


Caulis herbaceus 4"" altus tetragonus, angulis glandulari-pubescentibus. 
5 5 § 

Folia untrinque sparsim pubescentia 12-16 longa 6.5-9°" lata, petiolis 
1.5-4™ longis. Thyrsi plerumque gemini folia superantes pubescentes, 
bracteis 2 foliaceis petiolatis cordiformibus aut oblongo-ovatis 2.5-5°" longis, 
bracteolis subulatis 2-3" longis. Calycis glandulis conspersi segmenta 
linearia 4-5"™™" longa. Corolla tenuiter membranacea glabra in sicc. flavescens, 
tubo 3™" longo 1.5™™" lato, faucibus 1.5" longis, labiis corollam unilobam 
quasi simulantibus, postico 4" longo integro, antici dentibus lateralibus 0.3" 
longis, intermedio 0.25"™ vix longo. Filamenta 3°™ longa, antheris 3"” longis. 
Capsula tetrasperma 12" longa calyce aucto triente longior in tertiam 
partem aspermam contracta. 

irca Capetillo juxta vias, Depart. Zacatepéquez, Guat., alt, 15 , Nov. 

Circa Capetillo juxta vias, Depart. Zacatepéquez, Guat., alt, 1500", Nov 
1889, Afeyde et Lux, n. 4556 Pl. Guat. etc., qu. ed. Donn. Sm. 


Glockeria ventricosa Donn. Sm.— Folia longe petiolata ovata 
aut oblongo-ovata acuminata basi rotundata aut subcordata. 
Thyrsus contractus elongatus densiflorus, bracteolis oblongis 
acuminatis. Corolla supra ovarium antice constricta, tubo antice 
inflato, faucibus cylindraceis subincurvis apice haud constrictis, 
labio postico elliptico, antici patentis dentibus brevibus rotun- 
datis. 

Suffrutex, ut videtur, ramulis teretibus cano-pilosis. Folia utrinque pilis 
conspersa 13-17 longa 6.5—9.5™ lata, petiolis 4-8 longis. Thyrsus 3.5-5"™ 
longus, bracteis 2 foliaceis petiolatis ovato-lanceolatis 3—4.5°™ longis, bracteolis 
8-13™" longis. Calyx glandulari-pubescens 7™" longus, fructigerus usque ad 
13™" longus, segmentis linearibus, Corollae parce pilosae in sicc. coccinex 
tubus subglobosus diam. 3-4 millemetralis, fauces 18™" longae, labium posti- 
cum 8-1o"™ longum 4-5"™" latum integrum, antici dentibus 1.5" longis. 
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Filamenta 3.5“ longa, antheris 5™" longis. Capsula tetrasperma 15-17" 
longa in tertiam partem aspermam contracta.— Speciei praecedenti affinis. 
Alto del Roble, Volcan Barba, Cost., alt. 260g", Jan. 1891, Péttier, n. 
3519 herb. nat. Cost.— Volcan de Turrialba, Cost., alt. 1800", Jan. 1899, 
Pittier, n. 7511 Pl. Guat. etc., qu. ed. Donn. Sm. (n. 13,223 herb. nat. Cost.). 


RAZISEA SPICATA Oerst.—Species e speciminibus a solo Oersted 
adhuc lectis propter inflorescentiam non satis evolutam imper- 
fecte descripta. Racemus longe pedunculatus  elongatus, 
pedicellis primo singulis et brevissimis, acetate provectiore pluri- 
fasciculatis et internodia aequantibus. Antherae I-loculares. 
Ovarium disco subgloboso paulo longius, ovulis in utroque loculo 
2, stigmate globoso integro. Capsula lineari-oblonga in dimid- 
iam aspermam contracta, seminibis 4 tuberculatis. 


Suffrutex, ut videtur. Folia oblongo-elliptica aut -obovata acuminata in 
petiolum 1-3" longum attenuata interdum usque ad 32™ longa et 11° lata 
obscure crenata. Pedunculi 4-10 longi, bracteis bracteolisque lineari- 
lanceolatis 3-4" longis, pedicellis interdum 7-fasciculatis et usque ad 8™™" 
longis. Calycis tubus 1"™" longus, segmenta linearia 7" longa. Corolla 
5-6™ longa, tubo 1™ longo in fauces sensim ampliato, labio postico 1°" 
longo, labii antici lobis ovatis 2" longis. Antherae oblongo-ellipticae 4" 


longae. Discus fere 2" longus atque latus. Ovarium 2.5"" longum, stylo 


7™ longo stamina paulo superante. Capsula 2 longa, dimidia superiore 
torosa, inferiore compressa, seminibus compressis, retinaculis 2.5"" longis 
rectis acutis. 

In sylvis prope Siquirres, Llanuras de Santa Clara, Cost., alt. 200", Nov. 
1890, Pittier, n. 3168 herb. nat. Cost.—Shirores, Talamanca, Cost., alt. roo". 
Febr. 1895, Zouduz, n. 9299 herb. nat. Cost.—In dumetis fundi 7zzs vocati, 
Prov. Cartago, Cost., alt. 650", Nov. 1897, Zonduz, n. 11503 herb. nat. Cost. 
—In summo monte juxta La Palma, Cost., alt. 1550", Aug. 1898, Zouduz, n. 
7436 Pl. Guat. etc., qu. ed. Donn. Sm. (n. 12,494 herb. nat. Cost.). 


Campderia paniculata Donn. Sm.— Folia cordiformia atque 
lata atque longa, apice bilobo. Racemi compositi in paniculam 
terminalem dispositi, pedicellis plurifasciculatis minute bracte- 
olatis filiformibus. Perianthium alis in pedicellum decurrens, 
fructiferum parvum obovoideum. 


Arbuscula (Thieme in schedula), ramulis cinereo-pubescentibus sulcatis 
flexuosis. Folia supra puberulo-asperula subtus fusco-pubescentia diametro 
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12-16 centimetralia, lobis subdeltoideis 1-3°™ longis obtusis sub angulo semi- 
recto divergentibus, petiolis 1.5-3°" longis, ocreis ovalibus 4"™ longis crassis 
caducis. Panicula sessilis folia aequans late pyramidata floribunda, bractea 
amplectente orbiculari 1.5—3.5°" longa usque ad mediam bifida, bracteolis 
vix 1™" longis, pedicellis 4-7-nis 3-4™™ longis triquetris medio articulatis. 
Perianthii coccinei 2"" longi segmenta paene sejuncta ovalia, exteriora 3 late 
alata, interiora 2 plana. Filamenta brevissime monadelpha sensim dilatata 
ciliolulata 2" longa, antherarum loculis subglobosis discretis. Styli deflexi 
0.5™" longi. Perianthium fructiferum 5"" longum pedicello longius, alis 
1™™ latis, nuce triquetra ovoidea 3" longa nitida, semine conformi esulcato 
atro. Ab omnibus congeneribus tam foliis quam inflorescentia insigniter 
differt. 

Ad ripas fluminis Chamelecon, Depart. Santa Barbara, Honduras, alt. 
500", Dec. 1888, C. Thieme, n. 5604 Pl. Guat. etc., qu. ed. Donn. Sm. 


Euphorbia Chaculana Donn. Sm. (§Tiruymatopsis Kl. et 
Garcke.)—Sparsim pubescens. Radix tuberosa fusiformis, cauli- 
bus 3-chotomis, ramis repetitus dichotomis. Folia brevissime 
petiolata lineari-oblonga utrinque obtusa, chotomialia interdum 
ternata, majora oblongo-ovata. Involucra e dichotomiis graci- 
liter pedunculata campanulata glabra, appendicibus coloratis 
ovalibus. Semina ovalia subquadrangula rugosa glabra. 


Herba 8-17 “", alta, radice 2°" longa, diam. I centimetrali, caulibus stricte 


longeque ramosis, glandulis stipularibus nullis. Folia 1-1.5°" longa 3-5™™ 
lata cartilagineo-marginata praeter costam subtus tantum manifestam enervia, 
facie superiori minute lepidota, utraque sparsim et margine densius pubescen- 
tibus, petiolis 1™" longis. Pedunculi 7-12™" longi folia fulcientia plerumque 
aequantes. Involucrum 1” altum atque latum, lobis minutis  fimbriatis, 
glandulis 5 transverse ellipticis, appendicibus glandula vix latioribus involu- 
cro aequilongis integris aut erosis. Capsula glabra 3™" alta, seminibus 2™ 
longis. Styli deficiunt.— Ad £. dzformem S. Wats. et E. Plumerae S. Wats. 
proxime accedens, ab ea foliis subsesilibus, ab hac seminum sculptura, ab 
utraque pedunculis longioribus recedit. 

Chacula, Depart. Huehuetenango, Guat., alt. 1600", Jan. 1896, Se/er, n. 
3128. 


Euphorbia Seleri Donn. Sm. (§CuAmAEsyce& Boiss. )—Can- 
escens. Rhizoma lignosum, caulibus procumbentibus dichot- 
omis, setulis stipularibus geminis. Folia breviter petiolata e basi 


semicordata ovata obtusa integerrima glabrescentia. Involucra 


Ss 
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ad nodos supremos in axilla una solitaria breviter pedunculata 
campanulata subglabra, lobis triangulari-subulatis, glandulis 
transverse ovalibus flavescentibus, appendicibus obovatis integris. 
Styli longiusculi. Semina ovata subtrigona rugulosa. 


Rhizoma 1" longum ramosum. Caules pubescentes 10-15°™ longi, stipulis 
1™ longis. Folia disticha opposita 5-7" longa 4-5™"™ lata carnulosa exceptis 
novellis fere glabra, inferiora minora, petiolis quam stipulae paulo longiori- 
bus. Pedunculi 1--2™" longi. Involucra 1.5™" longa 1™" lata a foliis ful- 
cientibus 2-3-plo superata, lobis ciliatulis, glandulis 4, appendicibus albis 
1.5™" longis ad apicem versus 1™" latis basi glandula aequilatis. Styli 1™™ 
longi basi coaliti ultra medium bifidi. Capsulae (immaturae tantum sup- 
petentes) paene glabrae, coccis subcarinatis, seminibus erubescentibus. 

Chaculdi, Depart. Huehuetenango, Guat., alt. 1600", Jan. 1896, Se/er, n. 


CrecropiA Mexicana Hemsl.. var. macrostachya Donn. Sm.— 
Spicae femininae quaternae usque ad 4°" longae, pedunculis par- 
tialibus 8™™ longis glabris estriatis, seminibus brevius ovalibus. 


Laguna de Buenos Aires, Cost., alt. 300", Febr. 1892, Péttier, n. 6666 
herb. nat. Cost.—Atirro, Prov. Cartago, Cost., Mart. 1894, Down. Sm., n. 4934 
Pl. Guat. etc. qu. ed. Donn. Sm.—Rio Poas, Cost., alt. 1200", Mart. 1896, 
Donn. Sm., n. 6771 Pl. Guat. etc., qu. ed. Donn. Sm.— La Concepcion, Lla- 
nuras de Santa Clara, Cost., alt. 200", Febr. 1896, Donn. Sm., n. 6774 Pi. 
Guat. etc., qu. ed. Donn. Sm. 





Cecropia polyphlebia Donn. Sm.— Folia supra strigoso-scab- 
rida subtus niveo-arachnoidea 10-I1I-fida, segmentis obovato- 
oblongis breviter acuminatis, nervis lateralibus arcte approximatis 
juxta marginem arcuato-anastomosantibus sicut costae venaeque 
subtus fuscis, petiolis glabris costas majores aequantibus. Spicae 
femininae sessiles quaternae breves crassae pedunculo brevissimo 
3-plo longiores. Semina oblonga. 

Stipulae longe denseque cinereo-sericee g—11°" longae. Folia coriacea 
pilis e tuberculo ortis aspera peltata suborbicularia 4°" in diametro superne 
usque ad 5 partes inferne usque ad 7 partes fissa, segmentis plerumque Io, 
majoribus infra apicem 7-8.5°" latis, minoribus 3.5-5°™ latis, costis subtus 
validis et cinereo-pubescentibus, majoribus 20—24™ longis, minoribus 12—14°" 


longis, nervis lateralibus utrinsecus 20-30, venis subparallele transversis 
crebris. Pedunculus communis femininus 1.5-2°" longus, spicis 4.5—5.5°™ 
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longis 1™ in diam. seminibus 2,.2™" longis, compressione 3—4-gonis scrobulatis 
flavescentibus. Spathae utriusque sexus et spicae masculinae desunt.—C. 
tubulosae Ruiz proxima, ut videtur. C. Humboldtiana Klotzsch ob inflores- 
centiam fem. (descriptione adhuc carentem) nostrae speciei affinis, foliis 
tamen discrepans, pedunculum fem. 3.5-4°" longum praebet, spicas habet 
2—g-nas plerumque quinas sessiles 5.5—7°" longas 7"" in diam., semina ellip- 
tica compressa scrobiculata flavescentia. 

In sylvis prope LaPalma, Cost., alt. 1460", Sept. 1898, Zonduz,n.7411 Pl. 
Guat. etc., qu. ed. Donn. Sm. (n. 12,642 herb. nat. Cost.). 


BALTIMORE, MD. 








NEW SPECIES OF WESTERN PLANTS. 
T. S. BRANDEGEE. 

Delphinium Purpusi, n. sp.—Perennial, slightly pubescent : 
stems somewhat leafy, 4-6" high from a fibrous root: leaves 
10° or less in diameter, 3-cleft into incised or lobed mucronulate 
divisions on petioles 5—15°" long: raceme 5—15°" long, the few 
purplish red flowers on pedicels 1-2™ long: spur thick and blunt, 
slightly curved, 15™" long; lateral petals 8-9™ long, the narrow 
lamin yellow-bearded within; upper petals pale or white: 
sepals longer than the petals: follicles three, glabrous, reticulate- 
veined, 2™™ long: seeds 1" long, with a very loose cellular 
coating. 

Erskine creek, southeastern California, Dr. C. A. Purpus, 
no. 5015. 

This species ciusely resembles D. nudicaule T. & G. in its leaves, but has 
flowers of a quite different color, that dry to lavender rather than scarlet. 
The lateral petals are broader, bearded, and not so sharply laciniate; the 


upper petals are differently shaped, entire, broader, and shorter. JD. 
nudicaule belongs to the northern part of California. 


Cleomella gracilis, n. sp.—A glabrous strict annual: stems 
3°" high, simple or sometimes with two short erect branches 
from near the base: the lowest leaves trifoliate; the others simple 
with flowering leafy branches 5™" long in their axils or the 
uppermost with single flowers; stipules simple or divided into 
filiform deciduous bristles: leaflets 1-2° long, I-1.5™" wide, 
linear-spatulate, apiculate, on petioles 5™" long or less, often 
sessile: flowers yellow, with petals 2™" long equalling the 
stamens: capsule deltoid, 5™" wide, 4™™ high on a curved 
pedicel 8™™ long: stipe 1™ long: seeds seven, blotched with 
purple, not tapering to the base, marked somewhat like those of 
C. plocasperma Wats. 

Twin Springs, Nevada, Dr. C. A. Purpus, no. 6342. 
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This may be an extreme form of C. farviflora Eng., but its strict habit 
gives it a very different appearance. 


Glossopetalon pungens, n. sp.—Fruticose, cespitose, branch- 
ing: stems 8-9 high: leaves crowded, 7-8" long, slightly 
short-hirsute, the margins, midrib, and 3—6 veins strongly thick- 
ened, alternate, narrowly oblong-elliptical, attenuate to each 
end and tipped with a spine 1™ long: flowers terminating the 
stems or short branchlets on pedicels 3-4™" long that bear three 
or four scarious bracts similar to the leaves but smaller: calyx 
of five broadly ovate bracts, 4™™ long, with denticulate margins, 
two or three of them spinose tipped, and the others acuminate: 
petals five, obovate-lanceolate, narrowed to the base, 7—8™™ 
long, 2™™ wide: the five stamens inserted with the petals as long 
as the calyx, the five opposite the calyx a third longer and with 
wider filaments: carpels two or three, pubescent, ovate, attenuate 
to the stigma, sessile upon the disk: ovules in each carpel two, 
collateral and ascending, inserted on the ventral suture above 
the base of the cell: fruit a firm coriaceous follicle equalling the 
calyx, opening along the ventral suture, usually one-seeded. 

Sheep mountains, Nevada, growing on rocks at 4000-5000 
feet elevation, Dr. C. A. Purpus, no. 6131. 

This isa most interesting species, and may throw some light upon the 
true position of the genus in classification. It is so distinct from the other 
species that the generic characters have been somewhat included in its 
description so as to exhibit more certainly its affinity. The original species 
G. spinescens was collected by Mr. Wright near Frontera, New Mexico, and 
since then has been often found between western Cé6lorado and eastern 
California. Dr. Gray, in the original diagnosis, thought the genus inter- 
mediate between Celastracewe and Staphyleacez, and later with the descrip- 
tion of an additional closely related species, G. Vevadense, refers it confidently 
to Staphyleacez, and adds: ‘‘as in the original specimens of G. sfinescens, 
so in these, although seeds seem to be full-grown and well formed, I do not 
find a single developed embryo. If this should be straight and the albumen 
wanting, I should refer the genus to Rosacez near to Purshia; but I expect 


it will turn out otherwise.” This newly discovered species was collected in 
abundance, with plenty of full grown and well-formed seeds exactly like those 
of the other two species, but unfortunately it resembles them also in having no 
embryos. Among the recent collections of G. Nevadense, however, some 
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mature seeds containing embryos have been found, and from them it is seen 
that it is slender, cylindrical, curved into a half circle, 3"" in length, incum- 
bent, the radicle about as long and nearly as broad as the cotyledons, inferior ; 
testa brown, coriaceous; albumen fleshy, rather copious. G. pungens usually 
has two follicles, sometimes three or by abortion one. Here it is interesting 
to note that the other species do not have their solitary follicles inserted on 
the center of the disk. The stigma is somewhat lateral, and in G. pungens 
more decidedly so. The generic description of Glossopetalon will have to be 
slightly amended so as to include this plant, but the additional characters 
derived from the new form and from mature seed seem only to strengthen its 
anomalous position. 

A fourth species G. metonandrum WKoehne,' collected in the Gunnison 
region, Colorado, by Dr. Purpus, has been added to the genus. 


Horkelia (Ivesia) mutabilis, n. sp.— Stems several, 3°" high, 
erect, branched above, villous, leafy: stipules ovate-lanceolate, 
acute, 5-7™™" long; basal leaves numerous, 12-20™ long, silky- 
hirsute, pinnate, leaflets nifty or less, sessile, more or less imbri- 
cated, 2-5™™ long, usually divided to the base into obovate- 
oblong pointed segments: cyme much branched, many-flowered, 
open: disk 4™™ in diameter: bractlets triangular-lanceolate, half 
as long as the broadly triangular-lanceolate sepals: petals yellow, 
exceeding the bractlet but not as long as the sepals, narrowly lance- 
olate-obovate, acute: stamens five; filaments filiform, 2™™ long: 
styles two to seven; akenes few and usually mottled. 

Table and Charleston mountains, Nevada, and Pine valley 
mountains, Utah, Dr. C. A. Purpus, nos. 6195, 6079, 6351. 


The anthers in some of the specimens are purple. 


PURPUSIA, n. gen.— Calyx tube elongated, tubular, widening 
above; lobes five, valvate ; bractlets none: petals five: stamens 
five, opposite the sepals; filaments filiform; anthers didymous : 
disk lining the calyx tube and thickened at the base: carpels 
six or seven on a stipitate receptacle; styles nearly terminal, 
filiform, articulate at base; embryo somewhat curved ; cotyledons 
broadly oblong, about four times the length of the small inflexed 
superior radicle: akenes attached laterally slightly above their 
base: leaves alternate, imparipinnate; stipules adnate to base of 
petiole : stems erect: inflorescence corymbosely racemose. 


*Gartenflora 43: 237. 
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This genus is related to Potentilla and Chamzrhodos. From Potentilla 
it differs in having a long calyx tube and no bractlets, and from Chamzrodos 
in its terminal style and the position of the stamens, and it is distinct from 
both in its peculiar stipitate receptacle. 


Purpusia saxosa, n. sp.—Perennial from a stout root, 10-15°™ 
high, hirsute and somewhat viscid: basal leaves numerous, pin- 
nate; leaflets two or three pairs, the lowest pair on pedicels 5™™ 
long, irregularly oblong or orbicular, 1o-15™™ in diameter, more 
or less deeply cut into five to ten rounded entire or incised lobes ; 
stem leaves similar, becoming simple and bract-like above, their 
stipules 7™" long, ovate-acuminate, entire or incised: stem 
branched above, bearing solitary flowers in the axils of the 
leaves, forming a leafy paniculate cyme: flowers on pedicels 


1-2™ long, exceeding the bracts: calyx tube 3™™ long, 


indis- 
tinctly ten-ribbed ; lobes 4™™ long, lanceolate-acuminate: petals 
white, 4™™ long, 1™™ wide, slightly acuminate, inserted, opposite 
the sinuses: anthers 1™ long, equaling the filaments : recepta- 
cle hirsute, no broader than the gynophore, which is 2™™ long, 
pubescent and narrowly cylindrical: styles 2™™ long: akenes 
smooth. 

Sheep mountains, Nevada, at 4000-5000 feet altitude, Dr. C. 
A. Purpus, no. 6134. 

CHAMABATIA FOLIOLOSA Benth. var. australis, n. var.—Much 
less glandular-pubescent than the type: leaves narrower in out- 
line, three times as long as wide and barely more than twice 
pinnate : calyx lobes shorter : ovary smooth. 

La Grulla, Lower California, C. R. Orcutt in 1886; Mt. 
San Miguel near San Diego, D. Cleveland ; and reported by 
Mr. Orcutt from Point Loma near the ocean. 

Typical C. fo/io/osa is more northern in its range and grows at consider- 
able altitudes in the Sierra Nevada, so that it is somewhat surprising to find 
a form so far south and near the sea level. 


Boykinia Purpusi, n. sp.—Slender and smooth except the 
upper part of the glandular stem, 20-25°" high: leaves round- 
reniform, the largest 4°™ wide, with five to seven acutely incised 
lobes ; petioles 6-7" long or less, with ramentaceous bristles at 
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their dilated bases: the paniculate cyme 8—10™ long, secund : 
petals white, 3™ long, twice the length of the lanceolate-tri- 
angular sepals: stamens five, or sometimes perhaps abnormally 
seven, with filaments 0.5™™ long. 

On moist rocks in Black cafon of the Uncompahgre river, 
Colorado, at an elevation of 7200 ft., Dr. C. A. Purpus, no. 512. 


The specimens are young and have no mature fruit. 


Mentzelia leucophylla, n. sp.— Biennial or triennial (?): 
stems several from the root, 3-4°™ high, covered with a soft 
white pubescence: radical leaves 6-8" long and _ 1™ wide, linear- 
oblong, attenuate to the base and apex, regularly sinuate-den- 
tate, densely covered on both surfaces with short rigid hairs, 
upwardly barbed, those of the margin minutely glochidiate ; 
stem leaves oblong, 4°" long, I-1.5°" wide, rounded at the top 
and pointed, cordate-clasping at base especially the upper ones, 
slightly sinuate-dentate, densely hispid, only the marginal hairs 
glochidiate : flowers bright yellow, on pedicels 1-8™™ long, in a 
sparingly divaricately branched panicle: petals broadly spatu- 
late, slightly retuse and pubescent at tip, 1°™ long: sepals tri- 
angular acuminate, obtuse, 6™" long: outer stamens broadly 
petaloid, the blades slightly dentate above: capsule 8—10™™ 
long and nearly as broad : seeds flat, margined by a border less 
than 0.5™™" wide. 


Ash Meadows, Nevada, Dr. C. A. Purpus, no. 6032. 


Aplopappus (SreNnotus) MacLeanii, n. sp.—Cespitose from a 
multicipital caudex, the woody stems 6—12'" long, sending down 
rootlets: leaves 2™ long and less than 1"" wide, crowded on 
branchlets 2-3™ long, linear-lanceolate with stout midrib and 
ciliate with short stiff hairs: peduncles 2™ long, terminating 
the branchlets, bearing two bracts similar to the leaves and a 


mm 


single head about 8"" high and wide: involucral bracts linear- 
lanceolate, minutely glandular-ciliate: rays six to eight, shortly 
lobed at tip, 2™ long: disk flowers twenty to twenty-five ; 


styles dark margined, with long conical tips: pappus soft and 
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white, of numerous bristles nearly as long as the corolla: akenes 
short, hirsute. 
Near Dawson, Northwest Territory, Fohn MacLean, in 1898. 


This plant is nearest A. stenophyllus Gray, but is easily distinguished 
from it by the more condensed habit and the short acute ciliate leaves. 


Exiophyllum aureum, n. sp.— Annual, whitened with close 
cottony wool, much branched from the base, the usually simple, 
monocephalous stems 4™ high, leafy : cauline leaves 5—8™™ long, 
alternate, oblong-spatulate, obtuse, narrowed at the base; rad- 
ical ones broader and sometimes slightly lobed: heads barely 
exceeding the leaves, 6™ high, forty to fifty-flowered: involucre 
of about ten narrowly ovate acuminate separate scales: flowers 
golden yellow; the rays oblong, with a truncate retuse very 
slightly five or six-lobed tip; disk flowers equalling the involucre, 
funnel-form, bullate-rugose; style tips conical; appendages of 
the anthers narrowly linear or subulate: pappus a crown of about 
six very minute denticulate scales of different widths: akenes 
linear-clavate, nearly smooth: receptacle convex, the height 
about twice the width, smooth. 

Lone Pine, California, 7. S. Brandegee, April 16, 1891. 

The numerous golden-yellow flowers contrasting with the very white 


cottony stems and leaves, and the habit of forming hemispherical tufts make 
this a very showy species. 


Eriophyllum Congdoni, n. sp.-- Annual, 1-2 high, whitened 
with loose cottony wool: stems branched from about the middle, 
monocephalous: lower leaves few, spatulate, sometimes two or 
three-toothed above, attenuate into a petiole; upper leaves 
mostly entire, sessile, lanceolate-spatulate: heads 7-10™™ high, 
forty to fifty-flowered, on peduncles 4—5* long: involucre of 
eight or nine oblong-acuminate distinct scales, thickened at the 
center and base: rays yellow, about eight, broadly elliptical, 
entire or slightly retuse at tip: disk corollas equalling the invo- 
lucres, funnel-form with a rather long cylindrical tube, nearly 
glabrous: style tips almost truncate: anther appendages broadly 
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ovate: akenes 3™™ long, linear-clavate, hirsute ; pappus of the 
disk akenes 1.5-2™" long, the longer scales narrow, the shorter 
ones wider and more laciniate ; pappus of the ray akenes shorter 
and similar: receptacle convex, higher than wide, smooth. 

‘‘Mountains near Hennessy’s, Mariposa county,’’ California, 
May 1894. 


Received from Mr. J. W. Congdon under the name of £. aubégenum Greene. 


Eriophyllum paleaceum, n. sp.—— Annual, whitened with loose 
cottony wool, 10-12 high, with many monocephalous branches : 
leaves I-1.5°™ long, linear-spatulate, the lower somewhat attenuate 
into a petiole and often two or three-lobed or dentate about the 
tip: involucre of eight narrow acuminate scales, distinct to the 
base: heads 6-8™™" high, forty to fifty-flowered, on peduncles 
> 


2-3" long: rays six or seven, yellow, narrowly elliptical, 7™™ 


long, very slightly two or three-lobed at tips: disk flowers 3™™ 
long, equaling the involucre, funnel-form with a short cylin- 
drical pubescent tube: style tips short-conical ; appendages to 
the anthers narrowly ovate: akenes 2.5"" long, linear-clavate, 
rounded at the top, hirsute ; pappus a crown of minute denticu- 
late scales: receptacle conical, twice as high as broad, pale- 
ceous especially about the apex where half a dozen persistent 
linear scales become 1™™ long. 

Kernville, California, May 14, 1892, and Olancha, California, 
May 1891, 7. S. Brandegee ; also in the mountains of Tulare 
county, California, Dr. C. A. Purpus. 


Laphamia intricata, n. sp.— Puberulent and slightly pube- 
scent above ; intricately much branched from a woody root, 15- 
20°" high, the numerous stems each bearing two to six heads on 
peduncles 0.5-2 long: leaves nearly all alternate, linear, 5- 
8™" long, obtuse, dilated above to 1™" wide, somewhat hispid : 
bracts of the involucre 3™" long, linzar, with thin margins 
especially the inner ones, the acute tips more pubescent, mid- 
rib thickened: ray flowers none; disk flowers about thirty, 
bright yellow, with glandular pubescent tube: pappus wanting : 
akenes hirsute and slightly ciliate. 











1899 | NEW SPECIES OF WESTERN PLANTS 451 


Pahrump and on Sheep mountain, Nevada, on rocks, Dr. C. 
A. Purpus, nos. 6051 and 6134. 


Laphamia fastigiata, n. sp.——Scabrous pubcrulent, cespitose 
from a woody root: stems 10-14 high, the short branches mono- 
cephalous: lower leaves opposite, spatulate, attenuate into a 
margined petiole, entire to trifid, 2-3 long ; stem leaves smaller, 
with short petioles, 3-4™" wide, cuneate at base and trifid above, 
the central lobe much the longest: involucre of about fifteen 
linear acute slightly hispid-pubescent bracts that are carinate 
thickened at the base: rays none: disk flowers about forty, light 
yellow, 5™™" long, equaling the involucre ; tube pubescent: pappus 
a single delicate awn, half the length of the corolla or less, some- 
times wanting: akenes slightly ciliate on the margins. 

Sheep mountain, Nevada, Dr. C. A. Purpus, no. 6142. 


Gilia sedifolia, n. sp.— Glandular-pubescent except the lower 
leaves: stem simple, thick and fleshy from a stout biennial root : 
leaves crowded near the base, fleshy, linear-spatulate, obtuse, 
sessile, entire, 1° long, the upper ones becoming smaller and 
bract-like: peduncles 12™" long or less, rarely two-flowered, 
solitary from the axils of the lower leaves or crowded in those 
of the bracts from the middle of the stem upwards: calyx 4™™ 
long, its triangular-acuminate lobes equaling the violet corolla: 
tube of the corolla as long as its ovate not spreading lobes: 
stamens inserted in the sinuses, shorter than the corolla lobes: 
style 3"" long: capsule as long as the calyx, about fifteen- 
seeded : seeds not developing spiricles when wetted, decidedly 
wing-margined. 

Uncompahgre range, Colorado, at 12,000 ft. altitude, Dr. C. A. 
Purpus, no.697. 

An abundance of old leaves persists about the base of the stem, giving 
it the appearance of a perennial, although it can only be abiennial. Flowers 
are borne sparingly in the axils of the lower leaves, but are crowded 
throughout the upper half, completely hiding the small bracts. The thick 
fleshy leaves recall those of some sedums. 


Phacelia Purpusi, n. sp.— Annual, 2-3" high, somewhat 
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branching, hispid-hirsute and glandular-viscid above: leaves 
ovate, acuminate or obtuse, entire, 2—-6™ long including the 
petiole, the smaller ones tapering to a sessile base : racemes or 
spikes 5—10°" long, secund, dense; pedicels 1-2™ long: corolla 
violet, broadly open campanulate, slightly exceeding the spatu- 
late-obovate unequal calyx lobes; appendages salient, long, 
united at base of the stamen; stamens sparingly bearded at 
base, exserted beyond the corolla lobes: style long exserted, 
cleft to below the middle: capsule hirsute, broadly ovate, 
pointed, half as long as the calyx lobes: ovules two to four to 
each placenta; seeds regular, turgid at maturity, not angled, 
dark brown, deeply favose, a little more than 1™™ long. 

Sequoia Mills, California, 7. S. Brandegee; also Middle Tule 
river, California, Dr. C. A. Purpus, no. 5603. 

Young plants collected by J. W. Congdon at Sherlock, Mariposa county, 


California, June 15, 1898, probably belong to this species. It is apparently 
nearest ?. cércinatiformis Gray. 


Allocarya salsa, n.sp.—Annual, rough-hispid throughout, 
prostrate-spreading 1—-2°" in diameter, with rather few stout, 
often inflated leafy branches simple or branched toward the 
ends: leaves broadly linear, pustulate-hispid, otherwise glab- 
rous : bracts similar, longer than the calyxes of the dense spikes: 
flowers sessile : calyx clavate, the elongated lobes widely spread- 
ing: corolla 4"™ long, with spreading lobes and white incon- 
spicuous processes: nutlets glabrous, 2™" long, lanceolate, 
unsymmetrical, longitudinally rugose on the unequal inner faces, 
transversely rugose on the back ; scar of attachment nearly basal, 
small on the three caducous nutlets, the fourth attached by a 
broad surface and probably separating only by decay, 

Alkaline soil, Twin springs, Nevada, Dr. C. A. Purpus, no. 
6339, August 1898. 


Inaspect unlike any other species known to me. 





Cryptanthe excavata, n.sp.—Annual, 1-2 high, rather 
sparingly hirsute-hispid, branching from the base, branches 
slender, flexuous: fruiting spikes usually in threes and flowers 
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at length remote: calyx 2-3"" long, yellowish-setose, slightly 
elongating in fruit, not appressed to the rachis, strongly gibbous 
from the horizontal development of the solitary nutlet: corolla 
4—-5"" long and the spreading lobes quite as broad, throat nearly 
closed by the prominent white processes: nutlets lanceolate, 
light brown, 2—5"" long, rather sharply angled, recurved at the 
tip, minutely tessellate and with scattered papilla; groove trian- 
gular, excavated, a little more than one third as long as the nutlet. 

Stites, Colusa county, and also in adjacent Lake county, 
California, 7. S. Brandegee, April 1892. 


Cryptanthe costata, n. sp.— Annual, 0.5—2"" high, erect, rigid, 
branching from the base, appressed-pubescent and pilose-hispid ; 
the inflorescence hispid and bracteate throughout: leaves nar- 
rowly lanceolate, widest at base, 2-3 long: bracts nearly as 
long as the rather dense fruiting calyxes: flowers 2"" long, 
scarcely spreading, constricted below the white processes: 
fruiting calyxes about 5"" long, the slender costate segments 
erect persistent and not spreading: nutlets four, minutely and 
irregularly rugose, sharply thin-margined, the three smaller a 
little more than 1"" long, the fourth larger and more persistent, 
the ventral face triangular-lanecolate, the groove of the same 
shape, open quite to the base. 

Borregos springs, Colorado desert, 7. S. Brandegee, April 18, 
1895. 

In appearance it is somewhat intermediate between C. angustifolia and 
C. crassisepala. At maturity it is of a shining straw color, and quite con- 
spicuous on account of the glistening sete of the large persistent calyxes. 


CRYPTANTHE RAMOSISSIMA Greene. Dr. Rose, working with 
additional material collected by Dr. Palmer,? has corrected errors 
of the earlier descriptions, and noting the second nutlet often 
developed records his opinion that A. ramostssima and K. maritima 
are too nearly related. This opinion seems to be fully justified, 
for the only means of separating them seems to be by their 
habitat, the mainland forms passing usually as Avynitskia or 


? Proc. U.S. Nat. Mus. 11: 532. 
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Cryptanthe ramosissima, while the island plants are named K. or C. 
maritima. They vary much in habit, apparently being able to 
adapt themselves to very diverse conditions. All the forms that 
I possess have one peculiarity that separates them sharply from 
all other species of Cryptanthe, even from C. Cedrosensis, namely, 
they have only two ovules! The numerous specimens examined 
range in habitat from Inyo county, the Mohave and Colorado 
deserts, to northern Lower California and Lagoon head, and the 
many islands off the coast of Upper and Lower California from 
Santa Catalina to Santa Margarita. 


Penstemon floridus, n. sp.—Glabrous and glandless, 3~-4"" 
high: leaves thin-coriaceous, 5—7“" long, ovate-lanceolate, sessile, 
acutely spinulose dentate or the smaller oblong and _ short- 
petioled, none connate-perfoliate: thyrsus virgate, 3°" long; 
peduncles and pedicels 1-2™ long or shorter: corolla rose- 
purple, 2—2.5"" long: sepals ovate-acuminate, 4"" long; the tube of 
the corolla two to three times as long, then dilated into a ventri- 
cose throat and slightly contracted at the mouth, lobes some- 
what spreading: sterile filament glabrous; anthers explanate: 
capsule three times as long as the sepals, broadly ovate: seeds 
black, irregular in form, obtusely angled, rugose and. granular. 

Mt. Magruder, Nevada, Dr. C. A. Purpus, no. 5928. 

This plant is nearly related to P. sfectabilis, a species given that name by 
Dr. Thurber, who collected it in southern California. Dr. Gray included 
with it plants from the Interior Basin, but the above described species seems 
to be quite distinct. Some of the differences between it and 7. spectabitis 
are the absence of connate-perfoliate leaves, the more virgate thyrsus, the 
corollas with somewhat constricted mouth and short lobes not widely spread- 
ing. VP. spectabilis is a common species of western San Diego county, Cali- 
fornia. 


Pentstemon incertus, n. sp.—Suffrutescent, 3—4°" high, much 
branched from the base, glabrous excepting the slightly glandular 
peduncles and pedicels: leaves narrowly linear-lanceolate, 2—4"" 
long, 2"" wide, the lowest shorter: sepals ovate, acuminate, 5™" 
long: corolla distinctly bilabiate, violet (7) fading to lavender, 


2.5 long, with a broad tube twice the length of the sepals, then 











1899 | NEW SPECIES OF WESTERN PLANTS 455 


dilated into a ventricose throat ; lower lip deeply three-lobed and 
spreading, rarely sparingly yellow-bearded: sterile filament 
densely yellow-bearded above the middle. 

Walker pass and sandy slopes of Argus mountains, Cali- 
fornia. Dr. C. A. Purpus, nos. 5351, 5346. 

This species is near 7. fruticiformis Coville, but is easily distinguished by 
its narrower leaves and differently shaped flowers; also its calyx lobes are 
not white-margined, and usually the corolla lobes are not bearded. The 
flower of P. fruticiformts has almost no proper tube, while that of ?. zzcertus is 
two or three times the length of the sepals, and the throat is not so ventricose, 
nor the lobes so spreading. » When dried the flowers of 7. ézcertus become 
a dark lavender, while those of ?. /fruticZformis change to ochroleucous. 


Pentstemon petiolatus, n. sp.—Glabrous, the calyx slightly 


pruinose: stems 10™ high, cespitose from a woody root: leaves 
coriaceous, sharply serrate, broadly ovate, acuminate, I-2"" long 
and broad, cordate to cuneate at base, on petioles 10-15"" long: 
the leafless thyrsus short, 2-4 long, 5 to 12-flowered; bracts 
ovate-acuminate, I-3"" long: sepals ovate, acuminate, 6"" long: 
corolla 15"" long, broadly funnelform, the short lobes spreading. 
the lower bearded within: sterile filament glabrous: capsule 
slightly exceeding the sepals, nearly as broad as long: seeds 
dark-colored, granular roughened and almost wing-angled. 

Sheep mountain, Nevada, at 5000 ft. altitude, Dr. C. A. 
Purpus, no. 6136. 

Dr. Purpus notes that the flowers were violet. Nearest to 7. deustus 
Dougl., which has longer and narrower usually sessile leaves, and smaller 
flowers in a virgate leafy thyrsus. 


Pentstemon (SACCANTHERA) Purpusi, n. sp.—Denscely soft 
pubescent and somewhat glandular above: stems ascending from 
a woody base 6-15 high: leaves orbicular or broadly obovate, 


tapering toa short petiole or sessile, 8-10"" wide, entire or rarely 


slightly crenate-dentate: thyrsus half the length of the stems; 


cymes short-pedunculate, one to three-flowered: corolla 3—3.5™" 
long, violet, ventricose at the throat and not enlarged above, 


» mm 


upper lip 5"" long, lobed to the middle, lower lip the same length, 


three-lobed: sepals 7-8"" long, ovate-acuminate or broadly 
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linear: sterile filament glabrous; anthers short-ciliate along the 
line of dehiscence and bearing a few long woolly hairs near the 
filament: capsule longer than the sepals; seeds gray, irregularly 
cubical, sharply angled, 1-2"" long, the surface slightly pitted. 

Snow mountain, California, above 7000 ft. altitude, Dr. C. A. 
Purpus, July 1894, nos. 1157, 1259. 

The dark purple stems, sepals, and bracts, with the bright violet flowers 
serve to make this one of the handsome species. 


PENTSTEMON Razzi Regel var. violaceus, n. var.—Puberulent 
below and short pubescent above, not glandular and but slightly 
viscous about the calyx: stems numerous from a woody root, 
15° high: thyrsus narrow and corolla little ampliate, dark violet : 
seeds irregular in shape, somewhat rugose, slightly pitted, smooth 
upon the larger face: capsule longer than the calyx. 

Oriental, Gold mountain, Nevada, Dr. C. A. Purpus, no. 5995. 


The purple stems and calyx and dark violet corollas give to the broad 
clumps of this species a pleasing effect. 


Abronia alpina, n. sp.—Perennial (7), prostrate-spreading, 
forming mats about 20™ in diameter, viscid-pubescent: leaves 
orbicular or slightly elongated, 3-5"" in diameter, on petioles 
10-15"" long: involucres on peduncles 5—6"" long, divided to 
the base into four or five narrowly ovate acuminate bracts 2—3"" 
long, about five-flowered: perianth rose-colored to white, 
12-15"" long, salverform with narrow tube; the short lobes 
deeply obcordate, spreading to 8—g" wide: fruit 3-4"" long, 
narrowed to both ends, thin coriaceous, obtusely or acutely five- 
angled, glabrous, tuberculate-veiny. 

In Monatchy meadows of Mt. Whitney, at an elevation of 
7000-8000 ft., and at Templeton near the craters, growing in 
loose granite sand, Dr. C. A. Purpus, nos. 1877, 1497. 

An exceedingly handsome compact species, bearing so many flowers that 
the leaves are nearly hidden. 

Eriogonum formosum, n. sp. (Z. giganteum Wats. var. formosum 
K. Brandg.3)—Sometimes but not commonly branching from 
the base: leaves densely white-tomentose on both sides, more or 


3 Erythea 5 : 79. 
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less glabrate above in age, oblong-lanceolate or oblanceolate, 
5-8™ long, 1-2™ wide, on stout petioles 2-4™ long: cyme broad, 
ramose, foliaceous-bracted, on a peduncle 2" or more long, ulti- 
mate branchlets white-tomentose as well as hairy: involucres 
clavate, rather narrow, with short broad scarious-margined teeth, 
4-5"" long, tapering into a pedicel of about the same length, 
many-flowered: perianth rose-colored, about 4"" long, segments 
somewhat appressed-hairy with prominent midrib, the outer ones 
obovate cucullate, the inner longer and tapering into a marginal 
claw: akene nearly as long as the flower, triquetrous above. 

E. molle Greene may be maintained as a species by its habit, which is 
quite different from £. g/ganteum. It is not at all arborescent and bears its 
few-branched cymes on stout peduncles 6-10"" long. In our garden it flowers 
nearly the whole year and bloomed, as probably all the perennial species do 
under favorable circumstances, the first year from seed. All the parts of the 
flower are about one half larger than those of £. giganteum, and the branches 
of the cyme are very dense, almost capitate. The pedicels of the perianth 
are not at all exserted in either of these species. 


Eriogonum Purpusi, n. sp.— Perennial from a branching cau- 
dex, the stems densely matted and very short: leaves white- 
tomentose on both sides, oval to oblanceolate, 3-5"" long; 
petiole longer than the blade, dilated below, glabrate on both 
surfaces but tomentose on the margins: scapes I-1.5"" high, 
lanate at base, glabrous and wiry above: inflorescence a capitu- 
lum of six to ten involucres, six to ten-bracteate at base, the 
inner ones also bracteate : involucres cylindrical-turbinate, about 
3°" long; segments with a thickened glabrous center, margined 
and united by their scarious portions, which are lightly floccose 
without and within, and in age give way to the base at the sinu- 
ses: perianth glabrous, white with reddish midvein, much 
exserted, spreading or reflexed, truncate at base; outer seg- 
ments ovate, exceeded by the oblong inner ones: filaments 
nearly glabrous: akene obtusely triangular, equalling the peri- 
anth, scabrous especially on the angles. 

Argus mountains, California, about 5000 ft. altitude, Dr. C. A. 
Purpus, June 1897, no. 5484. 


SAN DiEGo, CAL. 








THE EFFECT OF ETHER UPON THE GERMINATION 
OF SEEDS AND SPORES." 
C. O. TOWNSEND. 

In 1896-7, while carrying on a series of experiments for the 
purpose of determining the influence of injury upon growth, the 
writer found that an atmosphere of ether caused considerable 
variation in the rate of growth of seedlings. The thought pre- 
sented itself that it would be of interest and of importance to 
determine the influence of an atmosphere of ether upon the ger- 
mination of seeds and spores. Accordingly, the following 
experiments were undertaken and carried on during the winter 
of 1897-8 in the laboratory of Barnard College. Seeds for the 
purpose were soaked in pure water for twenty-four hours in 
ordinary room temperature, and then transferred to air-tight 
damp chambers, which contained respectively I, 2.5, 5, and 10” 
of ether dissolved in 100% of water. The damp chambers con- 
sisted of bell jars, having a capacity of about four liters each, 
the sides of which were lined with blotting paper saturated with 
water. In each series of experiments one chamber contained 
atmospheric air for control. The seeds used were those of Zca 
Mais, Avena sativa, Phaseolus vulgaris, and Cucurbita Pepo. 


EXPERIMENTS WITH SEEDS. 


In comparing the normal rate of germination with the ger- 
mination of seeds in an atmosphere of 1“ of ether, it was found 
that germination was somewhat accelerated by the ether. The 
germination in the ether atmosphere began twelve to sixteen 
hours earlier than in the ether-free atmosphere. At the end of 
the following five days, however, the growth of the seedlings in 
the ether-free atmosphere exceeded the growth of the seedlings 
in the atmosphere containing 1° of ether, so that the difference 
in the length of roots of corn varied in the ratio of 35 to 20 in 

‘Read before Section G, A. A. A. S., Boston, 1898. 
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favor of the ether-free atmosphere (table 1). With the other 
seedlings the difference was less marked (tables II, III, and 
IV). The variation in the growth of shoots or leaves was very 
slight, being only 14 to 10 and 12 to g in favor of the ether-free 
atmosphere (tables II and III).? In tables I-IV the germination 
was perceptibly hastened by the presence of a small amount of 
ether inthe atmosphere. The advantage was soon lost, however, 
after the seeds in the control experiment germinated. Even if the 
seeds in the atmosphere of ether were placed in an atmosphere of 
pure air as soon as they had germinated, they were soon equaled 
and often exceeded by the seedlings in the control experiment ; 
hence it is impossible to conceive of any commercial advantage 
in the use of ether to force the germination of seeds under the 
conditions of these experiments. It might be mentioned in this 
connection that in the work of the writer on ‘The correlation of 
growth under the influence of injury,”? the same conclusions 
were reached in regard to the influence of a weak atmosphere of 
ether upon the growth of seedlings. 

In the experiments in which 2.5“ of ether were used it was 
found, as in the preceding case, that ether exerts a stronger 
influence upon some seeds than upon others, although in this 
case the tendency was to retard germination; e¢. g., corn germi- 
nated in an atmosphere containing 2.5“ of ether in the same 
time that it did in the control experiment, while the germination 
of oats was retarded fully 48 hours. It would seem in this case 
that the ether exerted a double influence upon the germination 
of the corn; one tendency being to hasten the germination, the 
other to retard it. The two influences, being equal, neutralized 
each other, producing no visible effect upon the time of germi- 
nation. In tables II, III, and IV, the tendency to retard pre- 

2It should be noted that in a consular report for 1896 reference is made to some 
experiments with ether upon growing plants, in which there seems to have been a 
very striking degree of acceleration in favor of a weak atmosphere of ether. It is to 
be regretted that the report does not give a detailed account of the method employed, 


since the acceleration seems to have been great enough to be of some practical 
advantage. 


>Annals of Botany 11°: 509-532. 1897. 
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dominates, hence the time required for the germination of these 
seeds was prolonged. After germination began, the growth of 
roots and leaves was retarded by the ether in all of the seed- 
lings. 


TABLES I-IV. SEEDS. 


Seeds soaked 24 hours in pure water, then placed in damp chamber. ‘Temp. 18° C. 


I. Zea Mais. 








Average final Average final 
_ length of roots! length of shoots 


Number of hours) Total number of 


‘c of ether i i i 
Ce of ether in required for ger-| hours in cham- 


Percentage of 
chamber 


germination 























| mination er in mm in mm 
fe) 48 168 go 35 14 
I 30 168 85 20 | 10 
2.5 48 144 75 12 8 
5 96 138 60 8 5 
10 no germinat’n 336 ) | to) r) 
II. Avena sativa. 
0 | 48 168 | 95 20 12 
I | 36 | 168 85 17 | 9 
2.5 | 96 | 144 So II 5 
5 | 96 | 144 80 8 3 
10 jno germinat’n) 336 | oO | fe) fe) 
III. Phaseolus vulgaris. 
fe) 40 | 168 100 | 18 | 
I 24 168 100 15 
2:5 68 | 144 95 8 | 
5 96 144 85 6 | 
10 no germinat’n 330 fo) fe) | 
IV. Cucurbita Pepo. 
0 36 168 | 95 | 18 | 
I 24 168 | 95 17 | 
2.5 60 144 | 100 | 15 
5 $4 144 50 | 10 
10 fC) | ) 
| 


no germinat'n 336 





When the seeds were placed in an atmosphere containing 5° 
of ether, germination was still more strongly retarded ; although, 
as in the preceding case, the effect was greater upon some seeds 
than upon others. Germination of corn was retarded 48 hours, 


while oats did not germinate until 144 hours after they were 
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placed in the ether atmosphere, 7. ¢., 48 hours after the corn had 
begun to germinate under the same conditions. Growth pro- 
ceeded very slowly in the atmosphere of ether, so that at the 
end of seven days, while the roots of corn and oats under nor- 
mal conditions were from 20 to 35™™" in length, the roots of corn 
in the atmosphere of ether measured only from 6 to 10"" and 
the roots of oats from 4 to 12™ (tables I and II). 

In the series of experiments in which 10 of ether were used 
it seemed to be impossible for the seeds to germinate, regardless 
of the length of time they were left in the atmosphere of ether. 
Some seeds were left fourteen days, and even longer, without 
showing any signs of germination. Whether the life of the 
seeds in this strong atmosphere of ether was destroyed or 
whether vital action was simply suspended, was the point next 
considered. After the seeds had remained from seven to ten 
days in the atmosphere containing 10° of ether, they were trans- 
ferred to an ether-free atmosphere and placed under the same 
conditions as the control experiments. At the expiration of 
forty-eight hours a number of the seeds began to germinate. This 
was the same length of time required for germination by the 
seeds in the control experiment; hence it was concluded that 
the influence of ether for a period of seven days not only did 
not destroy the life of the seeds, but also did not injure them; 
?. é., the vital activity of the seeds seemed to be only suspended. 
When the seeds were left for twelve days in the atmosphere 
containing 10° of ether, and were then transferred to an ether- 
free atmosphere, they seemed to have lost their vitality. It was 
noticed, however, that after the seeds had remained ten or 
twelve days in the ether atmosphere, they developed patches of 
mold (mostly Penicillium), and white and yellow spots, which 
proved upon examination to be patches of bacteria. However, 
those seeds which remained free, or comparatively free, from 
mold and bacteria, seemed to have lost their ability to germi- 
nate, showing that it was the influence of the ether, and not of 


the mold, that rendered the seeds unable to germinate. Similar 
results appeared both in regard to the inability of the seeds to 
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germinate and in regard to the appearance of mold and bacteria 
when 15° of ether were used. 

In order to free the seeds from germs and spores of fungi, 
they were soaked several hours in 0.5 per cent. solution of cop- 
per sulfate. A number of seeds were then placed in an ether- 
free atmosphere, and others in a damp chamber contain- 


ing 10° of ether. More than 50 per cent. of the grains 
of corn that were placed in the ether-free atmosphere 
germinated in from three to five days, which was double 
the time required for the germination of similar seeds when 
soaked in pure water only, Contrary to the preceding experi- 
ments, the shoots or leaves appeared first, and attained, in most 
cases, a length of 5°" before the roots appeared, while in the 
few seedlings in which the latter did appear, they did not ex- 
ceed 1 in length. The oat grains were still more strongly 
affected by the copper sulfate, and did not begin to germinate 
until ten days after they were placed inthe damp chamber. When 
the leaves had attained a length of from 2 to 3°" no roots what- 
ever had appeared, while if copper sulfate was not used, the roots 
appeared first, as in the case of the corn, and attained the 
greater length. On comparing the behavior of these seeds with 
those that had been placed in anatmosphere of ether after soak- 
ing in copper sulfate, it was found that at the end of four days 
several grains of corn had begun to germinate, and that none of 
the seeds remained free from fungi. From the fact that none of 
the seeds soaked in pure water and transferred to an atmosphere 
containing 10° of ether germinated, it would seem that the 
copper sulfate had a tendency to neutralize the influence of the 
ether. From lack of time, however, experiments were not car- 
ried further in this direction. 


EXPERIMENTS WITH SPORES. 

The peculiar behavior of the fungi, which often appeared on 
the seeds in spite of all precautions, called for systematic inves- 
tigation of the action of ether upon these organisms. Accord- 
ingly, several series of experiments were carried through, in 
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which spores of Mucor and Penicillium were used. For these 
experiments fresh spores were placed upon a mixture of 5 per 
cent. gelatin and 10 per cent. sugar, and these preparations 
were then placed in damp chambers, containing respectively 0.1, 
I, 2.5, 5, and 10° of ether, one chamber remaining free from 
ether for control. 

TABLES V, VI. SPORES. 


Spores placed on a medium of gelatin 5 per cent., sugar 10 percent. Temp. 18-20° C, 


V. Mucor. 
7 No. hours from | ,, - 
Cc. of ether in No. hours re- germination to Total duration j ‘ 
chamber quired for ger- formation of ot experiment Appearance ot mycelia 
mination new spores (hours) 
Oo. 14 24 38 Branched 
0.1 14 24 38 ma 
¥ 14 24 38 Short and blunt 
2.5 24 24 48 Blunt at first, then elong’d 
5. 36 24 60 Elongated 
10. *240 No spores 288 Long and branched 
VI. Penicillium. 
oO. 12 28 40 Branched 
0.1 I2 28 40 7 
Be 12 28 40 Short 
2.5 24 24 48 7 
“ 36 36 72 Long and branched 
10. +216 


t264 1440 White, long and branched 





*If at end of 240 hours spores were placed on the nutritive medium in an ether- 
tree atmosphere the spores germinated in 14 hours, and in 24 hours a few spore cases 
and spores had formed. 

+Spores in this stage if removed and placed in an ether-free atmosphere grew rap- 
idly and produced new spores in 40 hours. 

{If these new spores were placed on the nutritive medium they germinated in the 
usual time (12 hours) and produced fruit in 40 hours. The characteristic blue color 
was present. 


The 0.1% of ether seemed in some instances to accelerate 
germination slightly. This point was somewhat difficult to 
determine however, since the normal period of germination does 
not exceed fourteen hours under the conditions used. 


Inthe damp chamber containing 1° of ether, many of the 
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spores had germinated at the end of fourteen hours, but the 
appearance of the hyphex under these conditions was in strong 
contrast to those under normal conditions. Instead of being 
long, slender, and tapering, like normal hyphe, they were 
short and blunt, and often enlarged at the ends as if they were 
growing against some object which was offering resistance. 
It should be added that at the end of the next twenty-four hours 
the hyphe had so overcome the influence of the ether that they 
had assumed the normal form, size, and stage of development, 
?.€., they had already produced spores. The fact that these 
plants had attained the same size as the plants in the control 
experiments, would indicate that growth must have been acceler- 
ated after the first fourteen hours, since at that time they were 
much dwarfed. 

In the chamber that contained 5“ of ether, the spores had 
simply become enlarged and granular at the end of fourteen 
hours, and it seemed as if they were unable to push out a tube at 
any point. At the end of the next twenty-four hours, many 
of these- spores had germinated, and the hyphe produced 
were similar in appearance to the hyphe in the control experi- 
ments, except that there was no indication of spores or of 
spore cases. 

When the spores were placed in an atmosphere containing 
10° of ether, germination was retarded for about ten days, at the 
end of which time many of the spores germinated without 
removal fromthe ether atmosphere. Ifthe spores were removed 
at the end of five days and placed in an ether-free damp cham- 
ber, nearly all of them germinated within fourteen hours, but 
the subsequent growth was not so rapid as it was during the first 
twenty-four hours in the control experiments. At the end of 
the second twenty-four hours, the hyphae showed rapid growth 
and a few spores were produced, but they were far less numerous 
than in the control experiments. At the end of ten days when 
the spores had begun to germinate, some of them were removed 
and placed in an ether-free atmosphere, and these spores grew 
more rapidly than those which remained in the ether atmosphere. 
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The spores of Penicillium grew more rapidly than the spores of 
Mucor, whether they remained in the ether atmosphere or were 
removed to an ether-free atmosphere, and in both cases the 
Penicillium had formed an abundance of spores at the end of 
thirty-six hours after germination. The Penicillium that had 
begun to germinate at the end of ten days in the ether atmos- 
phere was left undisturbed during the next twenty days, remain- 
ing throughout this time perfectly white, instead of assuming its 
characteristic bluish-green color, although it was full grown; and 
the spores had formed in abundance. It was also observed that 
the patches produced by the fungus did not seem to increase in 
size,as if the spores formed in the ether-atmosphere had lost 
power to germinate. When those spores were removed and 
placed in an atmosphere free from ether, they germinated in 
about twelve hours, produced fruit in forty hours, and assumed 
the characteristic bluish-green color. If astill stronger atmos- 
phere of ether was used, e¢. g., 15“, the results were practically 
the same as if only 10“ of ether were used. 


CONCLUSIONS. 

Since it is evident that an atmosphere of ether of proper 
strength is capable of preventing the vital action of seeds and 
spores without necessarily destroying the life of those organisms, 
it isimportant to inquire into the cause of this inactivity. Is it 
due to the inability of the ferment to transform the food mater- 
ial into compounds that may be used by the plants; or is it due to 
some influence produced upon the protoplasm? 

To investigate this first point, definite quantities of starch 
solution were placed in test tubes to which equal quantities of 
diastase were added, and also definite quantities of ether, vary- 
ing from 0.1% to 10%. Several test tubes containing no ether 


were provided for comparison. It was observed that the starch 
in the tube containing 0.1 of ether was transformed under the 
influence of the ether even more readily than in the control 
experiment, a circumstance that agrees with the observations of 
Puriewitsch in his interesting work, “Physiologische Untersuch- 
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ungen Uber die Entleerung der Reservestoffbehalter.”’* In the 
other test tubes where larger quantities of ether were used, there 
seemed to beno appreciable difference in the time required for 
the transformation of the starch when compared with the con- 
trol tubes. This also agrees with the observations of Puriewitsch5 
and others; hence it would seem that the inactivity caused by 
the ether atmosphere is due to the influence produced upon the 
living protoplasm. 


SUMMARY. 


1. A weak atmosphere of ether tends to hasten the time of 
germination Of both seeds and spores. 

2. A strong atmosphere of ether retards or prevents the 
germination of seeds and spores. 

3. The extent of retardation depends upon the strength of 
the ether atmosphere up to a given point. 

4. The time of retardation for the same strength of ether 
atmosphere is different for different seeds and spores. 

5. Spores produced ina strong atmosphere of ether are able 
to germinate and to produce new spores as readily as when 
grown in an ether-free atmosphere. 

6. Seeds and spores which are kept from germinating by the 
influence of ether for several days, will germinate as readily as 
if they had not been subjected to an atmosphere of ether, if they 
are removed to an ether-free atmosphere. 

7. Ether does not render the ferment inactive. 

MARYLAND AGRIC, COLLEGE, 

College Park, Md. 


4 Jahrb. fiir wiss. Botanik 31 : 1-76. 1898. 


5 Loc. cit. 
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A NEW TILLETIA PARASITIC ON ORYZA SATIVA L. 
(WITH FIGURES I~—4). 


In December 1898, Mr. Reid Whitford, United States Engineer, 
Georgetown, South Carolina, sent the writer a few rice plants affected 
with a Tilletia. ‘The rice plants were taken from a plantation of 250 
acres on the Sampit river, about six miles above Georgetown. ‘Three 
or four other planters on the same river had rice fields affected with 
the same disease. Mr. Whitford also sent packages of rice flour ground 
from normal and diseased rice. The flour made from the diseased 
grain showed a marked dark color. When examined under the micro- 
scope, this flour was found to contain numerous large brownish-black 
opaque spores, the cause of the dark coloration. 

The affected spikelets could hardly be distinguished from the nor- 
mal ones. The greater number of them showed no signs of disease. 
When the glumes were broken apart, the affected ovaries were found to 
be made up of a granular mass of spores. 

Professor F. S. Earle, of Auburn, Alabama, has kindly assisted me 
in the identification of the smut fungus, and found it to be Z7//etra 
corona Scrib., first described by S. M. Tracy and F. S. Earle as fol- 
lows :' 

Infesting the ovaries, transforming them into black curved horn-shaped 
masses, sometimes 1°" in length, the outer covering firm in texture, showing 
traces of the cellular structure of the ovary; spores large, spherical, 22-26 4, 
dark fuscous and densely opaque when mature, but covered with a hyaline 
envelope 2 or more in thickness, the surface of the dark central mass 
covered by minute but deep alveolations, this structure being obscured by the 
opacity of the mature spore, when the thin alveolar walls can be seen only 
at the periphery, where they appear like numerous spinous projections reach- 
ing almost through the hyaline envelope. The remains of the fruiting hyphz 
often persist on the younger spores as a false pedicel. On various grasses, 
Mississippi, Illinois, Missouri, and Washington, D. C. 


™ Tracy, S. M. and EARLE, F. S., New species of fungi from Mississippi. Bull. 
Torr. Bot. Club 23: 210. 1896. 
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The following on Zi//etia corona Scrib., by the same authors, gives 
the different hosts and localities where this interesting smut has been 
found: 


This striking smut was first observed by Scribner on omalocenchrus ory- 
zoides and H. Virginicus near Washington, D.C., in 1886, and specimens 
collected by him were distributed by Ellis under the above name in N. A. F., 
as no. 1896. It has since been collected by Waite in Illinois and Missouri on 
flomatocenchrus, on Panicum virgatum in Wllinois, and by the writers in 
Mississippi on /fomalocenchrus lenticularis and H. Virginicus at Columbus, 
on /7/, denticularis at Bairds, and on Panicum sanguinale at Starkville. Speci- 
mens on Panicum virgatum in the herbarium of the Division of Vegetable 
Pathology at Washington bear the unpublished herbarium name 77//etia 
bulcherrima Ell. & Gal., but they seem identical with the forms on the other 
hosts. 


The Tilletia infesting the ovaries of the rice plant agrees in most 
respects with the above description of TZz//etia corona Scrib. ‘The 
ovaries become transformed into a black, granular mass of spores. 

Fic. 1.—A- a, normal rice spikelet ; 

é, the normal rice grain after the 
glumes have been removed; ¢, cross 
section of a normal grain. 

B:; a', an affected spikelet the 
glumes of which have been fartly 
pressed apart, exposing the spore 
mass, ¢; 6',after the glumes have been 
removed, spore mass exposed at d, 
the fissure in the original ovary wall; 
c’, cross section of a smutted grain 
filled with spores. 

C: a", an affected spikelet, the 
ovary of which has been partly hyper- 
trophied; 6”, after the glumes have 
been removed, showing d, the fissure 
in s, the original ovary wall; c”, cross 





section of the destroyed grain. 


They are, however, seldom hypertrophied or atrophied, but retain to a 
great extent the form and size of the normal ovaries. ‘They are never 
curved like the affected ovaries of the other hosts of Z7//etia corona. 

As is well known the two glumes of rice spikelets are hard, cover 
firmly the whole ovary, and remain attached to it when mature. In 
smutted panicles the affected spikelets are hardly distinguishable from 
the normal ones, since the destroyed ovaries remain inside of the two 
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glumes, seldom pressing them apart by increased size. ‘The normal 
and smutted spikelets are often so much alike in their external charac- 
ters, that when searching for smutted grains in a panicle containing 
diseased ovaries, diseased spikelets are often mistaken for normal ones. 
In many spikelets, however, the ovaries become hypertrophied and the 
two glumes are pressed apart, exposing the grayish or dark destroyed 
ovary (fig. 7, C). 

Many ovaries have been but partly destroyed. In these, parts of 
the grain still remain, while the other parts have been converted into 
amass of spores. The greater number have been entirely replaced 
by the fungus spores. In the totally destroyed grains the spore mass 
is inclosed only by the epidermis and very thin original wall of the 
ovary, which is not firm in its texture but can be easily torn off, 
exposing the black mass beneath (fg. 7, C, 6"). The affected ovaries 
are often more shrunken and grooved, otherwise usually of the same 
size as the normal. 

The spores are large and spherical, sometimes broadly elliptical. 
They are surrounded by a hyaline, cuticle-like envelope, 2-3 thick. 
The diameter of the spores, including this hyaline envelope, is from 26— 
30p. The color of the spores varies from a deep brown to black. They 
are covered with numerous projections from the wall, giving them a 
spinous appearance. These projections extend almost through the 
hyaline cuticle-like covering. ‘They can be seen best on the less opaque 
spores. On the opaque spores the projections can be seen only at the 
periphery. These projections or spines vary in size and form in dif- 
ferent spores ; sometimes being pointed and curved, but usually more 
or less blunt. The spores form one granular homogeneous mass inside 
of the ovaries, with here and there traces of short pieces of mycelium. 
Two sizes of this mycelium are found. First, broken pieces of brown- 
ish septate hyphax, 4-6m in diameter (fg. 2, m). Second, smaller 
hyphe, 2-3 in diameter, which are sometimes found attached to the 
spores (fg. 2,e). The larger hyphe are apparently remains of the 
vegetative mycelium, while the smaller ones are remains of the fruiting 
or sporogenous hyph 

Mixed with the mature spores are also found numerous remains of 
immature spores which have been arrested in their growth. ‘These 
spores are found in different stages of development. ‘The less devel- 
oped ones consist only of a shrunken, hyaline cell wall with no contents, 


yrojections, or thickenings ( fg. 2, c, 72). In the more developed ones 
S StS 
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the cell wall appears to be pitted or unequally thickened, many of them 
showing the projections. ‘They are often filled with granular cell con- 
contents anda nucleus. That they are spores which have been arrested 
in their growth, there can be no doubt. In fg. 2. d, e, are shown two 
mature spores and two immature ones, all four of them apparently con- 
nected by the same fruiting hypha. Out of thirty mounts only one 
was found to contain the hypha still remaining attached to the imma- 
ture spores. ‘he immature spores are more numerous in ovaries which 
have been completely destroyed and converted into spores. They 


are not so numerous in ovaries that still contain parts of their 


FG. 2.—a, mature spores; 4, imma- 
ture spores; ¢, an immature spore with 
remains of the fruiting hypha; @, two 
immature spores connected with what 
appears to be a sporogenous or fruiting 
hypha; m, broken pieces of mycelium, 
evidently remains of the vegetative 
hyphie. 





starch contents. Often 15 to 20 per cent. of the spores incompletely 
destroyed ovaries are immature and undeveloped, showing that the 
arrested development of these spores is due to an impoverished nutri- 
tion, and probably also to the lack of sufficient space for their complete 
development. 

Cross and longitudinal sections of the culms were made with a 
view to finding the smut mycelium and to determining the probable 
mode of infection. Cross sections of the culms, eight inches below the 
panicles of the diseased rice plants, showed the presence of a mycelium 
similar in every respect to the larger one found in the destroyed ova- 
ries. ‘This mycelium is found only in the sub-epidermal vertical rows 
of loose chlorophyll parenchyma, which lie beneath the rows of stomata 
in the epidermis. In fg. 3, B,are shown bits of mycelium at m. The 
loose chlorophyll parenchyma is connected with the stomata at g. In 
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tg. g, the same mycelium is shown in a longitudinal section of the rice 
culm, eight inches below the panicle. 

In cross sections of a rice culm, about one half of the sub-epidermal 
tissues are stereome, lying between the strips of chlorophyll parenchyma 
(fig.3, 4, ¢,and #, s). The mycelium is never present in this stere- 
ome, nor in the fibro-vascular bundles and colorless parenchyma in the 
interior of the culm. 

Cross and longitudinal sections of the rachis also showed the pres- 
ence of the samme mycelium. 





Fic. 3.—A-: Cross section of a rice culm with diseased spikelets, about eight 
inches below the panicle; ¢, colorless parenchyma; é, chlorophyll parenchyma; ¢, 
stereome ; ¢, fibro-vascular bundles. 

B; Magnitied portion of stereome and chlorophyll parenchyma areas; ¢, epider- 
mis; /,chlorophyll parenchyma ; g, two stomata; , mycelium; s, stereome. 


Fic. 4.—Longitudinal section of a rice culm about eight inches below the 


panicle; a, epidermis; 4, stereome; ¢, chlorophyll parenchyma; @, colorless paren- 
chyma; e, mycelium. 


The presence of this mycelium in the rice culms shows, no doubt, 
that this smut infects the rice plant in the same way that Z7//etia 
fevis Kiihn and 7. caries Tul. infect the young seedling at the time 
of the germination of the wheat grain. 
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I have not been able, as yet, to germinate the spores, hence no 
infection experiments have been performed. 

As far as I know, no smut has heretofore been reported on the rice 
plant in America. 

In 1896, Y. Takahashi described a new species of Tilletia (7. hor- 
rida) on the rice plant in Japan,’ as follows: 


Spore-masses pulverulent, black, produced within the ovary and remain- 
ing covered by the glumes. Spores globose, irregularly rounded, or some- 
times broadly elliptical, the round ones 18.5-23 in diameter, and the 
elongated ones 22.5—26 X 18—22y in size. 

Epispore deep olive-brown, opaque, thickly covered with conspicuous 
spines. The spines hyaline or slightly colored, pointed at the apex, irregu- 
larly polygonal at the base, more or less curved, 2.5—4,y in height, and 1.5- 
2mapart at their free ends. Sporidia filiform or needle-shaped, curved in 
various ways, 10-2c in number and 38-53, in length. H/ad. On Oryza sativa 
L. From Toky6é and Kyoto. 


By comparing the descriptions of 7. horrida Tak. and 7. corona 
Scrib., it appears that the two are identical; agreeing not only in 
their size, but in their other characters as well, except that attempts 
at germinating the spores of 7. corona have, as yet, given negative 
results. 

One other Tilletia, 7: Oryze Pat., has been reported on the rice 
plant.2 [t forms spores 3-5 in diameter. Brefeld has made a careful 
study of 7. Oryze Pat., and found it to belong, not to the Ustilaginez, 
but to the sclerotia-forming Ascomycetes, since it forms sclerotia 
inside of the rice grain.‘ 

I am indebted to Dr. A. C. True of Washington, to Director Wm. 
Trelease, and to Mr. J. B.S. Norton, of the Missouri Botanical Gar- 
dens, and to Professor F. S. Earle, of Auburn, Alabama, for kindly 
supplying me with references—ALEXANDER P. ANDERSON, Clemson 
College, S.C. 

? TAKAHASHI, Y. On Ustedago virens Cooke and a new species of Tilletia para- 
sitic on rice-plant. Tokyo Bot. Mag. 10:20. 1896. 


3 PATOUILLARD, Champignons extra européens. Bull. Soc. Myc. France 3:124. 
pl. 10. fig. 2. 1887. 


4 Bot. Centralblatt 65 :97. 1896. 
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ALVIN WENTWORTH CHAPMAN. 
(WITH PORTRAIT) 


Diep, April 6, after an illness of 

a a brief hour, at Apalachicola Florida, 

; Alvin Wentworth Chapman, B.A., 
«a nd M.D., LL.D., at the age of eighty- 

* ‘to nine years and seven months. 

With his demise passed away the 
Nestor of American botanists, the 
last of the active workers to whom 
the great progress made during the 
past sixty years in the exploration 
and investigation of the flora of this 
continent is to be ascribed. 

Dr. Chapman left a short sketch 
of his life, written about a year 


before his death, which we give here in his own words: 





A BRIEF OUTLINE OF THE HISTORY OF MY LIFE. 


I was born, the youngest of a family of five children, on the twenty-eighth 
day of September 1809, at Southampton, in the state of Massachusetts, of 
English parentage ; my paternal ancestor emigrating from the north of Eng- 
land, and my maternal from the Pomeroys of Devonshire. 

I attended the public schools of the town for eight years, and then com- 
menced the study of classics preparatory for entrance upon a collegiate 
course, and in 1826 joined the class of that year at Amherst College, gradu- 
ating with honor in September 1830. In May of the following year I came 
to Georgia as a teacher in a family on Whitemarsh island near Savannah, 
and two years afterwards was elected principal of the academy at Washing- 
ton, in Wilkes county, where I commenced my professional studies with Dr. 
Albert Reese of that county. In the winter of 1835, at the solicitation of the 
late Dr. Nicholson, of Gadsden county, I came to this state, which has been 
my residence ever since ; first at Quincy, then at Marianna, and since 1847 in 
this city. 

My life has been uneventful, and I am known mainly beyond the limits of 
this city as a botanist, and the author of the -Vlora of the Southern United 
States, which has received the approbation of botanists both at home and 
abroad. 


At my great age I find myself the sole remaining representative of my race, 
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my college class, my scientific correspondents, and all the business fraternity 
of this city in its former palmy days. 

In 1839 I married at Marion, a Mrs. Mary Ann Hancock, of New Bern, 
North Carolina, who died at Rome, Georgia, in 1879, and I have no surviving 
children. A. W. CHAPMAN, LL.D. 

Apalachicola, March 13, 1898. 


While engaged in the practice of his profession, Dr. Chapman 
was closely identified with the public interest of his fellow-citizens. He 
filled the place of mayor and collector of customs from 1866 to 1870. 
Outside of these duties his spare time was given to his botanical pur- 
suits, involving a voluminous correspondence with his scientific con- 
temporaries. In acknowledgment of the merit of his labors he received 
honorary degrees from scientific associations in this country. In 1854 
he was made a member of the New Orleans Academy of Science ; in 
1861 of the Philadelphia Academy of Natural Science; in 1866 of the 
Buffalo Society of Natural History and associate fellow of the Ameri- 
can Academy of Arts and Sciences; and in 1895, honorary member of 
the Botanical Society of America. 

Dr. Chapman was in every respect a perfectly normally constituted 
man, of fine physique, and dignified appearance, robust in health, vig- 
orous, and of untiring activity, which he retained almost unimpaired 
to the end of his years. He was remarkably free from interruptions 
by the ills man is generally heir too. The following incidents might 
serve as an illustration of the great physical and mental energy by 
which he was animated after he had already passed, by several years, 
the eighth decade of his life, and which will ever be cherished in 
the memory of the writer. When the deceased presented to me speci- 
mens of the beautiful and rare orchid, Ca/opogon multifiorus, he dictated 
a note to be made on the label, ‘“‘ Collected by A. W. Chapman, walking 
thirteen miles for this plant, in his eighty-third year.” In the fall of 
1895 he accompanied the writer on a tedious trip made in a small skiff 
many miles up the Apalachicola river in search of an obscure ash which 
he observed thirty years before, but had not encountered afterwards, 
This he at once pointed out again. In March 1898 he joined Pro- 
fessor Sargent and the writer on a trip in a tow boat to the same 
localities. During the whole day, spent in the almost inaccessible 
palmetto and cypress swamps, our aged companion showed the alacrity 
of the botanical collector in the best years of life. 

At that time he looked hopefully forward to a busy season in the 
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field, making preparations for a repeated and thorough investigation of 
the Torreya region on the Apalachicola river, one of the most inter- 
esting localities in the southern states. This had yielded to him in 
former years a harvest of many new and interesting plants, and he was 
sure it harbored others equally interesting and yer unknown, hidden 
in the dark ravines and steep hillsides, under the shade of the Torreya 
and ‘Taxus peculiar to this secluded spot. He left his home fully 
equipped for a long stay in the field. With the progress of the warmer 
season he was soon convinced that the work in such rugged territory 
under a subtropical sun was beyond his strength; several attacks of 
vertigo admonished him of the danger of sudden heart failure, so he 
relinquished this task and his anticipated pleasures, to spend the sum- 
mer at his home under the tender care of a granddaughter of his wife, 
Miss Kate Wood. He soon recovered from the exhaustion caused by 
this last attempt; his step was yet firm and he enjoyed to the last his 
daily walks. The end, however, was near. It came suddenly, although 
at his great age to be expected at any hour, after a day of the usual 
quiet and happiness which he enjoyed in the evening of his life. In 
the afternoon of April 6 he was taken down by heart trouble, and 
before those around him could realize that death had laid its hand 
upon him, he passed away quietly and peacefully as he had lived. 

The love and esteem in which this amiable, unassuming, yet firm 
and active character was held by his fellow-citizens was shown when 
he was laid down to his last rest. He was looked upon with veneration 
as the last one among them who linked the past with the present, as the 
last survivor of a generation which had enjoyed the palmy days of 
prosperity, who stood by them throughout the throes of the birth of 
the new future, which has now dawned upon the rising generation. 
All the industrial establishments and most of the places of business 
were closed to give everyone a chance of paying the last honor to the 
departed. 

From a lady, a few years past an inmate of his house, we learn that 
“his writing was done with most beautiful precision, and the accuracy 
of his memory, his vivid powers of description, and impressiveness of 
manner made his narrative of events like a mental picture.” The only 
faculty that failed him was his hearing, and about this he was so sensi- 
tive as to become in late years somewhat a recluse. 


Dr. Chapman’s interest in natural science brought him in con- 
tact with the Smithsonian Institution, soon after its inauguration, by 
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his entomological and meteorological work. He furnished to the 
Institution the first specimen of the chrysalides of some of the butter- 
flies of Apalachicola, with a report upon their plant food. At that 
time he had a large collection of southern lepidoptera. His spare 
time, however, was soon altogether devoted to botanical work, by which 
he became most widely known in the scientific world. Disinclined, by 
his unassuming disposition, to speak about himself, little is known of 
the beginning of his botanical career. There is no doubt that it 
received a great impetus in his meeting Mr. Stephen Croom which 
took place soon after Dr. Chapman had entered upon the practice of 
his profession at Marianna in 1839. A wealthy planter, possessing 
plantations near that place and Aspalaga, Fla., Mr. Croom had given 
great promise as a botanist by his discovery of Zorreya taxifolia and 
by his monograph of Sarracenia. This acquaintance led to a close 
friendship until the sad death of Mr. Croom, who perished, with his 
wife and all his children, in the foundering of the ill-fated ship ‘‘ Home”’ 
between New York and Charleston. By this accident the plans for 
the thorough exploration of Florida in connection with Dr. Chapman 
were frustrated." 

From the time of his settling in Quincy, Fla., the Doctor became 
a frequent contributor of plants from this section to the authors of the 
Flora of North America, Drs. ‘Torrey and Gray, and their life-long 
friend. In their work they dedicated an interesting genus of the 
western coast of Florida, as they remarked, “to our friend Dr. A. W. 
Chapman, an accurate and indefatigable botanist, who largely contrib- 
uted to our knowlege of plants from middle Florida.’ 

After the publication of Gray’s Manual of the Botany of the Worthern 
United States (1848), the want of a work on a similar plan, giving 
an account of the southern states east of the Mississippi, was severely 
felt by botanists, by authors as well as by the students, in the field and 
the classroom, and particularly in the South, its botanical realm being 
almost unknown and without a guide. Urged by their contemporaries, 
the Rev. Dr. M. A. Curtis, of North Carolina, was to join Dr. Chapman 
in the undertaking of writing a flora of the southern states. Deeply 
engaged upon southern mycology and under the pressure of the duties 
ofhis calling, Mr. Curtis had to withdraw from this task, which thus fell 
to the sole charge of Dr. Chapman. He certainly must have entered 

‘Sargent: Scientific papers of Asa Gray 2: 195. 


2 Torrey and Gray: Flora N. Amer. 1: 355. 1840. 
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upon it with great zeal and industry. As stated in the preface to the 
third edition of his work “with the limited equipment for such an 
undertaking and fully occupied in the discharge of my profession, in 
moments of leisure during three or four years, the task was completed, 
given to the press and favorably received by my contemporaries both 
at home and abroad.” How formidable this task was, is still more 
apparent when it is considered that, at that time, Florida and the state 
to the west of it were a veritable ¢erra incognita to the botanist. Strongly 
impressed with the necessity of meeting more fully the requirements of 
a flora of the southern states he had to extend the region of the flora 
beyond the limits of the Carolinas and Georgia, to which his attention 
had been chiefly directed, and to bring within its scope all the states 
south of Virginia and Kentucky east of the Mississippi river. 

Gifted with a strong memory, high powers of observation, and 
acute discrimination, patient and unwavering in the effort to arrive at 
the truth, of an untiring industry, knowing no fatigue in the field and 
in the precise record of his observations, he entered upon his task well 
fitted indeed. His descriptions are vivid, concise and clear, intelligible 
to the general student and the beginner, giving his book the merit of 
popularity besides its scientific value. ‘The establishment of his genus 
Leitneria, and its exposition as the single type of an interesting natural 
order, evinces the scientific turn of mind and the method required for 
enduring work in phytography, which secured to the author a place in 
the ranks of the writers of authority on systematic botany. 

How well he succeeded in his work is proven by the favor with 
which it was received. In 1883 appeared a second edition, a reprint 
of the first with a supplement containing the descriptions of the plants 
which became known to the author during the interval of twenty-three 
years since the first appearence of the book, including about 550 species 
and varieties, of which 26 had not been described before. Untoward 
circumstances caused a long delay in the issue of a third edition 
anxiously looked for by all interested in American botany. It finally 
appeared in the beginning of 1897. The plan and nomenclature of 
former editions were strictly adhered to. As the author says in his 
preface, “the addition of new matter accumulated since, made conden- 
sation and abbreviation of portions of former editions imperative in 
order to retain the volume within the handy limit ;” adding, further, 
that many new species proposed by recent collectors, when fully con- 


firmed, will have to find a place in future issues. 
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Besides the Flora of the Southern United States, Dr. Chapman’s 
publications in the journals were few. They comprise the following 
papers, all of which appeared in the BoranicaL GAZETTE: 

An enumeration of some plants, chiefly from the semi-tropical regions of 
Florida, which are either new, or which have not hitherto been recorded as 
belonging to the flora of the southern states. Bot. GAZ. 3:2, 9, 17. 1878. 

Torreya taxifolia,a reminiscence. Bot. GAz.10: 254. 1885. 

In volume 11: 132. 1886, he published a brief note in reference to the 
preparation of herbarium specimens. 


Dr. Chapman has endeared himself to all who applied to him 
for information by the readiness with which he generously responded. 
The cordial welcome extended to his visitors, his courteous bearing, 
the genial warmth of heart and mind will ever be kept in grateful 
remembrance by those who enjoyed his personal acquaintance.— 
CHARLES Monur, JZodbile, Ala. 


WHAT IS PRUNUS INSITITIA ? 

Tus species* seems to have been a puzzle ever since Linnzus pub- 
lished it. It has been a stumbling block to all American botanists 
who have not been able gracefully to avoid it. For a long time I have 
been trying to find Prunus insititia, until recently I decided to give 
the matter a thorough overhauling. It seems to me that it is time to 
lay this species name to its final rest, and the following remarks are 
offered in the hope of contributing to that result. 

The term ¢vszétza has been translated grafted, and it has been said 
that Linnzeus meant to characterize under this name the grafted gar- 
den plums as distinct from the seedling forms of Prunus domestica 


3 Prunus insititia Linn. Amoen. Acad. 4: 273. 1755. The original account, as 
given by Linnzeus, is as follows: 

PRUNUS (Zxsttitia) spinosa, foliis ovatis subtus villosis, pedunculis geminis. 

Pruna sylvestria precocia, Bauh. Pin. 44. 

Prunus sylvestris major, Raj. Hist. 1528. 

Habitat in Anglia, Germania, 

Descr. Arbor magnitudine Pruni domestic. Rami fusco-rubri, leves; ramuli 
nonnulli spina terminati. Stipulz lineares, ciliate, acute, basi bifidee, nec ut in P. 
domestica simplices et indivisee. Folia ovata, supra glabra, nec ut in domestica sub- 
villosa, subtus villosa. Gemme floriferae promunt pedunculos duos, ut in domestica. 
Calyces glabri, nec villosi ut in domestica. 
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which he knew; but Koch‘ gives a different and more plausible 
interpretation. He says “the word ¢nsititia means here exotic, in 
distinction from the Sloe which Linnzeus had seen wild in Sweden.” 
Unfortunately we are obliged to depend largely on outside evidence 
for our knowledge of what Linnzeus meant to include in his Prunus 
insititia, the only direct testimony being the original description cited 
herewith. In elucidating this matter we would naturally expect help 
from the botanists of the Jand where the species was said to grow. 
But the views taken by European botanists of this species are striking 
in their varied disagreements. I will mention only a few of the more 
important. ‘To appreciate their discrepancies it is necessary to remem- 
ber that, as we understand Prunus domestica Linn. in this country, it 
includes all the cultivated plums of European origin except the Myro- 
balans. ‘The latter may be disregarded here, since they take no part 
in the confusion. ‘Thus, with the unanimous consent of American 
botanists and horticulturists, ?. domestica includes the various Green 
Gages, Perdrigons, Prunes, St. Catherines, St. Juliens, ete , and, what 
is of more interest here, the Damsons.> 

Koch® wrote in his Dendrologie (1869), ‘There is no doubt that 
this species grows wild in Central Europe;” but in his Obstgehélze’ 
(1876) he says, “It isa Damson run wild.” In the former connec- 
tion he says, “All the cultivated varieties of the true Damsons belong 
here, also many Damson-like Prunes. Others may be crosses between 
the Damsons and the Prunes.” 

Loudon,* speaking of Prunus tnsititia, said, “This may be a variety 
of P. spinosa.” 

Bentham? put Prunus domestica, P. tnsititia, and P. spinosa all into 
P. communis Huds. 

Lucas’ refers the true Prunes to Prunus domestica, and puts into 
P. insititia the Sloe or Bullace (Krieche oder Haferpflaume) and the St. 
Julien. 

Nicholson" gives Prunus domestica, P. insititia, and P. spinosa sepa- 
rately. 

4 Dendrologie 1:95. 1869. 


5Cf. F. A. Waugh, Early Botanical views of Prazus domestica Linn., Bor, GAZ. 
26:417. 1898. 


6 Dendrologie 1:95. 1869. 9 Handb. Brit.Fl. 1: 236. 1865. 
7 Deutsche Obstgeholze 142. 1876. '° Einleit. Stud, Pom. 3. 1877. 


8 Arb. Frut. Brit. 2: 687. 1854. ™ Dict. Gard. 3: 236. 1887. 
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Schwarz” refers the Prunes to Prunus domestica, and says under P. 
insititia that the Reine Claudes (Green Gages), Mirabelles, and Dam- 
sons are derived from this stock. 

Dippel*’ says the species is distributed from south and middle 
Europe.to the Orient and the lands of the Caucasus. He says it is the 
progenitor of the Damsons, and he also refers several cultivated orna- 
inental plums to it. 

In this country the species has been more commonly ignored. 
Gray“ seems to have been the first to give it a place, and he made it-a 
variety of Prunus spinosa. This disposition of the case has been 
recently adopted by Britton and Brown. Sargent’ mentions P. 7st- 
“itia incidentally, as though it were a species well known in cultivation, 
but has given it no discussion, so far as I know. 

Through the kindness of the curators I have been enabled recently 
to examine the material in the herbaria of Columbia ‘University, of the 
Missouri Botanical Garden, and in the United States National Herba- 
rium. ‘The study of these specimens, taken with the literature of the 
subject, points clearly to the conclusion that there is no such species 
as Prunus insititia. A considerable portion of the material is refer- 
able without doubt to P. spzvosa, and the remainder with even greater 
certainty to P. domestica. This latter portion, which includes the only 
forms which may give trouble, seems to represent quite clearly the 
Damson section of the Domestica group. In other words, Prunus 
insititia Linn. is doubtless a synonym of P. domestica Damascena 
Linn. 

When Prunus insititia has been given in the botanical manuals of 
the United States, it has been referred to eastern Massachusetts, usu- 
ally as “‘adventitious in hedgerows.” When I wrote to Professor Sar- 
gent to ask about specimens in the herbarium of Arnold Arboretum 
he replied: “Prunus insititia has always been a puzzle to us, and 
numerous searches for this tree at the station where it is reported to 
grow in this neighborhood have proved fruitless. It is not repre- 
sented at all in our herbarium, and if you succeed in finding any 

*? Forst. Bot. 339. 1892. 

3 Laubholzkunde 3: 639. 1893 

™ Prunus spinosa insititia Gray, Man. Bot. 112. 1856 [ed. 2]. In the first edi- 
tion of the Manual (p. 114, 1848), however, Gray called this P. cnsétitia L. 

Tl. Fl. 2: 250. 1897. 


© Silva N. A. 4:9. 1892. 
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authentic material, I should be glad to see it.” In the Torrey herba- 
rium at Columbia University there are several specimens from Cam- 
bridge, Mass., and vicinity, but they are all Prunus spinosa. Another 
from the same locality in the National Herbarium is a duplicate of one 
of the Torrey herbarium specimens. As this material dates back 
directly to the time of Dr. Gray, and as it comes from the stations 
specified by him, it seems hardly doubtful that this was what he had in 
hand when he included Prunus spinosa insititia in the Manual. This 
would make Gray’s name a synonym of P. spinosa Linn. 

Besides the names already mentioned Walter” described a Prunus 
insititia which is referred to P. axgustifolia Marsh by Sudworth.” 

The case may be summed up as follows : 


Prunus tnsititia of Linnzus and later European authors is mostly 
P. DOMESTICA DamasceNa Linn., other groups of /. domestica being 
sometimes included. 

Prunus spinosa insititia Gray is P. spinosa Linn. 

Prunus insititia Walt. is P. ANGUSTIFOLIA Marsh.—F. A. WauGu, 
University of Vermont, Experiment Station. 


AN UNDESCRIBED BIRCH FROM ALASKA. 


Betula Kenaica, n. sp.— Arborescent, ro to 15" high, often widely 
spreading: trunk 0.3 to o.5" in diameter, bark rough and more or 
less furrowed, on the younger branches dark reddish-gray or brown, 
not scaly or only slightly so, twigs not resin-dotted: leaves ovate, 
acute or acuminate, wedge-shaped at base or somewhat rounded but 
not cordate, irregularly and somewhat sharply toothed, the teeth 
appearing as if gland-tipped, smooth or nearly so on both surfaces, 
under side lighter in color; petioles slender, 10 to 20" commonly 
about 15"" in length, blade 35 to 50"” usually about 4o"" long and 30" 
wide: flowering catkins not seen; fruiting catkins 20 to 3o0"" in 
length, oblong or nearly cylindrical, mostly erect on short peduncles ; 
scales 2 to 4"" broad and 5 or 6" long, deeply 3-lobed, the lateral 
lobes rounded and divergent, the central one considerably longer, 
acuminate, sometimes recurved, ciliate or glabrate: fruit 2 to 2.5"" 
broad including the wings, which about equal the body, and 2 to 3"" 
in length. 


7 Fl, Carol. 146. 1788. % Nom. Arb. Fl. U. S. 237. 1897. 
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Alaska on the Kenai peninsula in the vicinity of Cook inlet and 
perhaps elsewhere. Numbers 492 from Sunrise at the head of ‘Turn- 
again arm and 664 from Kussiloff, on the western side of the penin- 
sula, 1897 and 1898. 

This apparently very distinct birch was first noticed by me in the 
summer of 1897 at Sunrise, a small mining camp near the head of 
Turnagain arm. It was seen at other places, usually associated with 
Picea Sitchensis and what was then considered Betula papvrifera, but 
the two birches seemed quite distinct. This tree is locally known as 
the red or black birch, and its rough bark and nearly unlaminated 
younger growth quickly distinguish it from the other species. In 
general appearance the trunk of an old tree bears a striking resem- 
blance to that of Prunus serotina. In 1898 | again visited this region 
and found this tree abundant at Kussiloff, about 50 miles from the 
mouth of Cook inlet and it was later observed elsewhere, seeming to 
indicate its general distribution over the Kenai peninsula, at least on 
its western side. The material from which this description has been 
drawn was compared with the collection of the National Herbarium 
and that of the Arnold Arboretum and was found very distinct. It 
was also compared with the collection at St. Petersburg and pro- 
nounced unlike any Siberian or other material in their possession. 
To those in charge of the above collections I wish to acknowledge my 
indebtedness.— WaLTER H. Evans, Office of Experiment Stations, 
Dept. of Agric., Washington, D. C. 











OPEN LETTERS. 


A BRYOLOGICAL MEMORIAL MEETING. 


COLUMBUS, Ohio, was the home for many years of William S. Sullivant and 
Leo Lesquereux, two names which will always awaken love and reverence from 
all students of North American mosses and hepatics. It is twenty-six years 
since Sullivant died, and this last quarter of the century has seen a marked 
extension of the limits of bryological study and a large increase in the num- 
ber of students. It seems a fitting time and place to take a survey of the 
field, review the past and make plans for the future; hence it is proposed to 
make the coming meeting of the American Association for the Advancement 
of Science, which is to be held at Columbus, August 21-26, the occasion fora 
Memorial Day in honor of the Nestors in American bryology. It is pro- 
posed to present a series of historical papers, illustrated by photographs, 
specimens, microscopical exhibits, and literature showing the bryological 
work of Hedwig, Palisot de Beauvois, Michaux, Muhlenberg, Bridel, Torrey, 
Drummond, Hooker and Wilson, Greville, Sullivant and Lesquereux, James 
and Watson, Austin, Ravenel, Wolle, Faxon and Eaton. Supplement- 
ing these there will be shown collections of specimens, macroscopic and 
microscopic, illustrating the monographic work of recent American students. 
If foreign students who have worked on North American bryophytes can be 
persuaded to cooperate with us, the followmg will be asked to contribute : 
Bescherelle, Brotherus, Cardot, Dixon, Kindberg, Mitten, Pearson, Rdll, 
Stepham, and Warnstorf. An effort will be made to secure the loan of type 
specimens and illustrations from the following sources : Academy of Natural 
Sciences of Philadelphia, Academy of Sciences of New York, Columbia Uni- 
versity, Geological and Natural History Survey of Canada, Harvard Univer- 
sity, National Museum, Ohio State University, University of Wisconsin, and 
Yale University, as well as from private herbaria and collections. It is also 
requested that any portraits, autograph letters, type specimens, and drawings 
of special interest, as well as presentation copies of books and pamphlets, be 
loaned for the occasion. The following committee of organization will gladly 


answer any questions and give assistance to those wishing to contribute. 
Mrs. N. L. Britron, New York Botanical Garden. 
PROFESSOR W. A. KELLERMAN, Ohio State University. 
PROFESSOR CHARLES R. BARNES, University of Chicago. 
Dr. GEORGE G. KENNEDY, Readville, Mass. 
PROFESSOR L. M. UNDERWOOD, Columbia University. 
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CURRENT LITERATURE. 
BOOK REVIEWS. 


How to know the ferns.’ 


THE author of ‘ How to know the wild flowers” (then Mrs. William Starr 
Dana) has already proved a charming guide to many lovers of nature. To 
introduce the same large class, in the same way, to such attractive plant 
forms as the ferns should bring to the author renewed expressions of gratitude. 
She writes of ‘ferns as a hobby,” ‘“ when and where to find ferns,” “ fertiliza- 
tion, development, and fructification of ferns,” and then begins her “fern 
descriptions.” Fifty-seven species are selected for description and illustra- 
tions. The descriptions are not technical, and the general accounts of haunts 
and habits, and the literary allusions are just what one would expect from 
the author. 

The artists should receive more than a passing commendation of their 
work, for not only is it truthful, but the graceful forms have lent themselves 
to most artistic treatment. 

It is a pleasure to meet a book, designed for popular use, so well written 
and illustrated. If ‘‘ How to know the ferns’’ does not induce many who are 
not botanists to take “‘ ferns as a hobby”’ weare mistaken in our judgment. — 
} fe fee, CF 


Lowson’s text-book of botany.’ 


Tuis book has certain limitations which must have interfered with the 
author’s freedom. It is especially adapted “for the London University, 
Intermediate Science, and Preliminary Scientific Examinations.” Taking 
merely the statement of facts, the author is clear and modern, presenting 
many things refreshingly in advance of the text-books, and current only in 
the university lectures of men who are at work. 

Just where the author’s responsibility ends and the demands of the formi- 
dable structure for which the book is adapted begin is not easy to tell, but we 


* PARSONS, FRANCES THEODORA.— How to know the ferns; a guide to the 
names, haunts, and habits of ourcommon ferns. Illustrated by Marion Satterlee and 
Alice Josephine Smith. 8vo. pp. xiv+215. New York: Charles Scribner’s Sons. 
1899. 

* Lowson, J. M.— A text-book on botany. The University tutorial series. 8vo. 
pp. vili+394. London: W. B. Clive. New York : Hinds & Noble (Cooper Institute). 
No date of publication; date of preface October 1898. 
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imagine that the line of division is crossed when one encounters the over- 
whelming verbiage of ancient morphology and taxonomy, so dear to 
English texts. 

From the standpoint of logical presentation the book is a curiosity. The 
first part is general, discussing ‘‘external morphology, physiology, and 
general histology” in a way that compels the author to say, “it is not 
expected that the student will be able to master the contents of the opening 
chapters at the first reading.”’ The second part deals with ‘the angiosperm”’ 
in rather a detailed way, and, of course, it is in connection with this topic 
that the glossary style of presentation appears. The third part deals with 
“vascular cryptogams and flowering plants.”” Thus, after the angiosperms 
are presented the ferns are taken up, then the equisetums, club mosses, and 
gymnosperms. Only at this point can the real homologies of angiosperm 
structure be indicated. The fourth and last part deals with “the lower 
cryptogams,” and one advances from liverworts to mosses, and then backs 
down to alge and fungi. This curious zigzag course does not have the 
excuse that the more recondite homologies are not being considered, for they 
are. The actual material in the book could be arranged into an orderly 
presentation of the evolution of the plant kingdom. 

The book is an excellent compendium of facts for reference or topical 
reading, and probably indicates that the examinations provided for demand 
facts rather than principles. The illustrations are not of the first order, 
either in the original drawing, or in the reproduction. There is no longer 
any need for crude and harsh figures, even in elementary texts.—J. M. C. 


The Schwendener Festschrift. 


In honor of the seventieth birthday of Professor Dr. Simon Schwendener, 
of the University of Berlin, twenty-four of his pupils have prepared a 
Festschrift by publishing together a series of papers under the title Botanische 
Untersuchungen A fine photogravure of Schwendener forms a frontis- 
piece of the volume. 

Had Schwendener done nothing but inspire so energetic a group of 
investigators as are represented in these pages he would have done a great 
work for the advancement of knowledge. But the recent publication of his 
own collected papers has shown the great source of the inspiration which 
these pupils received, namely his own vigorous research. Surely three such 
volumes as these will at once fittingly commemorate and exemplify the life 
work of a great teacher. 


It is impossible to discuss in detail the contributions which make up this 


3 Botanische Untersuchungen, S. Schwendener zum 10. Februar, 1899, darge- 
bracht. 8vo. pp. vilit-470. fgs. 45. fl. 74, and portrait, Berlin: Gebriider Born- 
treger. 1899. JZ 25. 
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“birthday book.” The mere list of contributions it contains will suffice to 
show that it is a necessary volume for every botanical library. The topics 
show a wide range, In physiology Mébius writes on the motor organs of 
petioles; Westermaier on stomata and their accessory apparatus; Stein- 
brinck on the hygroscopic mechanism of anthers and plant hairs; Griiss 
on the action of various enzymes ; Kolkwitz on the growth of the chlorophyll 
bands of Spirogyra ; Wille on the migration of inorganic nutritive materials 
in the Laminariacez ; Fiinfstiick on the.excretion of fat by calcareous 
lichens ; Reinhardt on plasmolytic studies upon the growth of the cell wall ; 
and Tschirch on the formation of resin. 

Under physiological morphology may be enumerated the contributions of 
Haberlandt on the experimental production of a new organ in Conocephatus 
ovatus ; and Heinricher on the regenerative power of the bulblets of Cystop- 
teris. To morphology proper belong the papers of Lindau on the lichen 
genus Gyrophora ; Bitter on the meshlike perforations of the lower tissue or 
the whole thallus of various foliaceous and fruticose lichens ; Weisse on the 
development of the flower of Onagracew, with especial reference to the 
inferior ovary ; Jahn on the myxomycete Comatricha obtusata ; Schellenberg 
on the development of the stem of Aristolochia Sipho, Kuckuck on the 
polymorphy of certain Phaosporez ; and Correns on the apical growth, 
phyllotaxy, and branch rudiments of moss stems. 

Ecological contributions are those by Giesenhagen on adaptive phenomena 
of certain epiphytic ferns ; Schumann on epiphytic cactuses ; Volkens on the 
pollination of certain Loranthacez and Proteacee by birds ; Holterman on 
termites and fungi ; and Marloth on the leaf sheaths of [Vatsontia Meriana 
as water-absorbing organs.— C. R. B. 


NOTES FOR STUDENTS. 


PALLA describes a new Phyllactiniat (?. Berberidis) and points out that 
the species of this genus do not form haustoria in the epidermis of the host, 
but send lateral hyphe through the stomata into the intercellular spaces 
of the spongy parenchyma. These hyphz alone form haustoria. In this 
the genus differs from the rest of the Erysiphez which have been investigated. 
—C.R. B. 


Mr. FRANCIS RAMALEY has been investigating numerous seedlings 
of woody plants, and two published papers (J/tu. Bot. Studies 2% 69-136. 
1899) contain some of the results. The first is entitled ‘Seedlings of 
certain woody plants,’ in which numerous interesting facts are recorded, and 
the general conclusion reached “that broad generalizations in regard to the 
shape of cotyledons in plant families cannot be safely made without a 
considerable mass of data.’” The second paper, entitled ‘“ Comparative 


4 Ber. d. deutsch. bot. Gesells. 17: 64. 1899. 
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anatomy cf hypocotyl and epicotyl in woody plants,” reaches the conclusion 
that “the two regions are, in their primary structure, essentially dissimilar.” 
Eight double plates illustrate the two papers.— J. M. C. 


HepwiIG and Schwagrichen’s type specimens from North America have 
been examined thoroughly and critically by M. Jules Cardot, who publishes, 
in the Bulletin del Herbier Bossier 7.300. 1899, the first installment of his revi- 
sion. One hundred and fifteen species have been investigated as fully as the 
frequent scantiness of the material would permit, of which sixty-one are dis- 
cussed in this first section. Four plates provide important structural details 
which are wanting in the figures of Hedwig and Schwigrichen. The author 
remarks, by way of introduction, “1 offer my work especially to my American 
confréres, who are engaged with so much zeal and talent in studying the 
bryological riches of their vast continent. I hope that they will receive it 
kindly, and I shall be amply repaid for my labor if they consider it of some 
utility.” We may say that, without question, M. Cardot has made American 
bryologists his debtors, for the work is one that will be of great service to 
them and certainly merits their grateful thanks.—C. R. b. 

Mr. EpwarD C., JEFFREYS has been studying Equisetum and its allies, 
chiefly as to the development of tissues and organs. Two primitive types of 
stelar structure are distinguished, the single concentric strand and the tubular 
concentric strand. ‘The former he calls protostelic, the more primitive type; 
the latter siphonostelic. The siphonostelic type has two modifications, which 
he calls phyllosiphonic and cladosiphonic. In the former case the continuity 
of the vascular cylinder is interrupted by lacunz occurring above the points 
of exit of the leaf traces; in the latter case the lacunz occur above the 
traces of the branches. Phyllosiphony is associated with large leaves, as in 
Filicales, cladosiphony with small leaves, as in Equisetales and Lycopodiales. 
In reference to the morphology of the vascular strands the author returns to 
the standpoint of Sachs and De Bary, as opposed to that of Van Tieghem 
modified by Strasburger. 

He also finds that in the development of the archegonium there is no 
basal cell, as in the homosporous Filicales, and that the neck canal cell 
divides longitudinally, as reported by Treub for Lycopodium phlegmaria. 

In tracing the development of the sporophyte embryo Mr. Jeffrey finds 
that both root and shoot arise from the epibasal region, a fact not at all in 
accord with the embryogeny of homosporous Filicales. 

The conclusion is reached that the Equisetales are related to the Lycopo- 
diales rather than to the Filicales, the points of resemblance and distinction 
being as follows: gametophyte with fleshy vertical axis and thin lateral lobes, 


5The development, structure, and affinities of the genus Equisetum. Memoirs 
Boston Soc. Nat. Hist. 5: 155-190. Als. 26-30. 1899. 
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archegonium with no basal cell and with vertical division of the neck canal 
cell, root and shoot epibasal in origin, small leaves and strobili, and cladosi- 
phony. 

Fossil forms were also considered, and, applying the data mentioned 
above, it was concluded that the Sphenophyllum forms should not constitute 
a separate phylum, but that they belong to the Equisetum series, as primitive 
protostelic forms. Accordingly the phylum Equisetales, extending from the 
Silurian to the present time, is made to include three families, Sphenophyl- 
lace, Calamitaceze, and Equisetacez.—J. M. C. 


M. W. BeIJERINCK ® has made a valuable contribution to the subject 
of spore production in alcoholic yeasts. The method employed by him, which 
I have tried also and found successful, was as follows : 

Two per cent. agar-agar was added to distilled water and boiled until 
thoroughly dissolved, then filtered and poured in a thin layer into a shallow 
glass dish. This is allowed to cool and solidify and is cut into thin strips, 
which are placed in a flask containing distilled water. The water is changed 
about once a week; in this way the agar is washed and purified and we 
obtain what Beijerinck terms “pure” agar. After the agar has been 
treated for a period of about six weeks, it is transferred into a clean flask 
and dissolved in the steam-bath, then placed in test tubes and sterilized in 
the usual manner. 

The yeast is then spread in a very thin layer over the surface of slanted 
agar and the whole placed in the incubator at 28-30°C. or kept at the room 
temperature. Beijerinck obtained his best results by using room tempera- 
ture, but I have obtained the best results with ordinary beer yeast at a 
temperature of 28-30°C. 

Beijerinck also found that a sporogenous yeast cell multiplies by forming 
spores, and that if the cell begins to multiply by budding it cannot again be 
brought to produce spores. 

In addition to the method for producing spores in yeast, Beijerinck in 
the second part of his paper gives some characteristics by means of which 
the sporogenous yeast cells can be distinguished microscopically from the 
asporogenous ; they are as follows : 

1. Spore-bearing cells can be differentiated from spore-free cells by 
means of the iodine reaction, inasmuch as in some cases the spores contain 
granules in the wall which stain blue, while the cell capsule remains colorless ; 
in other cases the cell capsule contains glycogen and stains violet-brown 
by iodine, while the cell contents remain unstained (S. Uvarum), or finally 
the sporulation may be characterized through an accumulation of glycogen 

© BEIJERINCK, M. W.: Ueber Regeneration der Sporenbildung bei Alkoholhefen, 


wo diese Funktion im Verchwinden begriffen ist. Centr. f. Bakter. Parasit. u. Infek. 
42 : 657-663, 721-730. 








1899 ] CURRENT LITERATURE 489 


in the cell capsule and spores, which accordingly stain with iodine while the 
asporogenous cells are glycogen free (.S. [JZycoderma] orientalis) and do not 
stain by iodine. 

2. Spore-bearing colonies liquefy gelatin usually much faster than spore- 
free colonies. 

3. Colonies with spores are often snow-white, while the  spore-free 
colonies are colored watery-brown.— H. E. DAvVIEs. 


THE KARYOKINETIC division of the nucleus of 4//ium Cefa has been 
further investigated by Némec.”?_ In studying the formation of the achromatic 
spindle he finds that it does not begin as a multipolar affair, as found in other 
plants by Mottier, Osterhout, and others, but is bipolar from the beginning of 
its formation. Threads which appear just outside the nuclear membrane are 
soon seen to be drawn out into poles at opposite sides of the nucleus. The 
spindle fibers of either pole may be of unequal length, but all converge 
toward a common point. Some of the figures suggest that other interpreters 
might claim for them the condition of multipolarity. The nuclear membrane 
does not often disappear until the achromatic spindle is almost formed, and 
there is no evidence justifying the statement that it contributes to the forma- 
tion of the spindle. The form of the spindle is determined by the dimen- 
sions of the dividing cell. The development of spindles in cells of the 
plerome shows characteristic differences from the same process in cells of the 
periblem. 

At about the time the nuclear membrane disappears the chromatin thread 
breaks up into a few divisions, and these again break up forming the chromo- 
somes. If the chromosomes are short they are placed parallel to the spindle 
threads, while if they are long there is no regularity in their position. Some 
spindle fibers pass directly from pole to pole, while others are attached to the 
chromosomes. The chromosomes split longitudinally, beginning at the looped 
end. After the pairs of chromosomes have divided somewhat, fibers are 
seen connecting them, and Némec states that these fibers are entirely different in 
structure from those which first formed the spindle. They are thicker, more 
granular, and stain more like chromatin than the earlier formed fibers. As 
to their function, he says any statement would at present be a mere guess, 
but suggests that, by exerting a push, they may assist the fibers which are 
pulling the chromosomes. 

Structures which have been described by some other writers as centro- 
somes are represented in the drawings, but the author thinks they are nucleoli, 
and are finally enclosed within the nuclear membrane. 

The statement is made that the chief morphological difference between the 
division of cells of vegetative tissue and those of sporogenous tissue consists 

7 Ueber die karyokinetische Kerntheilung in der Wurzelspitze von Adium cepa. 
Jahrb. f. wiss. Bot. 33 : 313-336. 1899. 
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in the fact that the spindle of division of the former is always bipolar, while 
that of the latter may be multipolar at the beginning, and may or may not 
become bipolar. 

Throughout the paper few references are made to the work done by others 
along these same lines. While the work is very similar to (and in some 
cases a repetition of) that done by Schaffner on A//ium Cepa and published 
by him in the latter part of last year, no reference is made to it.—OTIs W. 
CALDWELL. 


THE RECENT note by Nawaschin® on the peculiar behavior of the male 
cells in L2/ium Martagon has called out a more extended paper by Guignard? 
upon the same subject. The preliminary statements of Nawaschin are con- 
firmed, and the presentation of good figures adds to the conclusiveness of the 
demonstration. 

Of the two male nuclei, one fuses with that of the egg, while the other, 
probably the first one to leave the pollen tube, passes on to fuse with one of 
the polar nuclei. This union is generally with the upper polar, but if the 
lower one happens to be more conveniently situated the male nucleus will be 
attracted to it. Hence the process cannot be explained by the fact that the 
two equivalent male nuclei are attracted respectively by the oosphere nucleus 
and its sister, the upper polar. In either case the ultimate fusion of all three 
nuclei is recorded. 

A case figured in which the male nucleus, coiled like a closely compressed 
letter $, lies in the angle between the fusing polars, is cited as presenting a 
condition which, with the less perfect technique of eight years ago, might 
have been taken fora pair of fusing centrosomes. Possibly some will not 
see clearly how such a body could be cut so as to show the ¢wo pairs of fusing 
centers on opposite sides of the polar nuclei, as they have been figured in the 
familiar ‘“quadrille.”” The new figures leave us still in the dark upon this 
point. 

The fusion nucleus, whether of oospore or endosperm, preserves the exter- 
nal marks of its dual or triple nature, even in prophase stages. Under such 
conditions as have been described, the increased number of chromosomes in 
endosperm nuclei may find an easy explanation. 

The male nuclei are described as long and variously twisted bodies, many 
of them presenting appearances which, as noted by Nawaschin, suggest a 
possible motility. While they are devoid of cilia and cytoplasm, they never- 
theless deserve to be called antherozoids. 


It may be of interest to call attention to somewhat similar observations 
8 Bot. Cent. 77:62. 1899. 


9Sur les anthérozoides et la double copulation sexuelle chez les végétaux angio- 
spermes. Comptes Rendus 128:1-8. Apr. 1899. 
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made by other botanists. Golinski'® reports male cells in pollen grains and 
tubes of Triticum and other grasses, which ‘are not unlike the antherozoids 
of a fern or of Chara.”’ His figures, however, are very unsatisfactory. 
Mottier™ figures a coiled male nucleus closely applied to the female, in 
Lilium Martagon. Indications of a male nucleus fusing with the polars have 
been found in Lilium Philadelphicum by some students in the Hull Botanical 
Laboratory during this last year. The present writer has found elongated, 
and often spirally twisted male cells in the pollen of Silphium, the figures 
for which are soon to be published. It would seem, then, that such reminiscent 
forms of male cells are to be looked for almost anywhere, if they can be 
found in such widely separated groups as the Graminez, Liliacez, and Com- 
posite.—W. D. MERRELL. 


ae 





OVERTON’S STUDIES on color have been previously referred to in this 
journal."* His results have now been more fully published and furnish some 
interesting data."3 | The author noticed that a red coloration appeared in 
leaves of Hydrocharis grown in a sugar solution, and that the colors deepened 
as the solution became more concentrated by evaporation. Knowing also 
that alpine plants are more highly colored than plants in the lowlands and 
that low temperatures cause an increase of sugar at the expense of starch, 
Overton felt that it was worth while to make some experimental studies as to 
the connection between red cell sap and sugar. 

Elaborate and varied experiments were made on Hydrocharis. In 

yater cultures the colors were developed by increasing the light sufficiently 
or decreasing the heat, light and heat being opposing factors. Where the 
light and heat conditions were such as to produce no red coloration in water 
cultures, 2 per cent. invert sugar solutions induced colors within three days. 
Both old and new leaves are affected and the colors deepen day by day. Plants 
grown_in sugar solutions bloom sooner than when grown in water. Experi- 
ments with various other sugars resulted similarly. The color stuff is mainly 
in the palisades and may be precipitated by coffein or antipyrin in a form 
resembling precipitates of tannin stuffs. Utricularia, Elodea, Trapa, and 
other water plants gave similar results. Experiments were also made on cut 
stems of Lilium, Ilex, and other land plants; colors were obtained in sugar 
solutions but not in water cultures. 

The author concludes that the formation of red cell sap is closely con- 
nected, in most of the plants studied, with a rich content in sugar. Low 


Bot. Cent. §5 : 1-17, 65-72, 129-135. 1893. 


wn 


™ Jahrb. f. wiss. Bot. 31 : 125-158. 1898. 
Bor, GAZ, 272229. 1899. 


"3 Beobachtungen und Versuche iiber das Auftreten von rothem Zellsaft bei 
Pflanzen. Jahrb. f. wiss. Bot. 33:171-231. 1899. 
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temperatures, but considerably above the freezing point, induce red colora- 
tion. Alpine leaves are more highly colored than leaves from the lowlands 
because of low night temperatures and increased light intensity. The red 
coloration in many winter leaves is due to an increase of sugar at the expense 
of starch, a condition that is brought about by low temperatures. Cultivation 
in sugar solutions as a rule produced coloration only in those plants in which 
colored cell sap, when present, occurs in the mesophy!l. Plants that have 
red sap in the epidermis failed to respond to sugar solutions. The redden- 
ing of many fruits and the deeper coloration of alpine flowers may be due to 
the change of starch to sugar. 

Overion thinks that the red pigment is a glucoside or some nearly 
related compound. The cells which contain the colored cell sap often have 
tannins present, whereas in many plants that showed no coloration there is 
no tannin. The precipitates thrown down by coffein and antipyrin resemble 
those of the tannins, and the author concludes that one of the constituents of 
the red pigment is a tannic acid. The chemical nature of the pigment 
doubtless varies considerably in different plant groups. 

The paper closes with a review of studies on red cell sap, giving great 
credit to the pioneer work of von Mohl. Wigand long ago associated the red 
color with tannins. Although Overton says little as to the ecological signifi- 
cance of red colors, he inclines to Stahl’s view that they increase the avail- 
able heat of the plant and thus favor nutrition. He thinks it possible that 
red colors may have been produced as an adaptation to unfavorable condi- 
tions by means of natural selection. H. C. COWLEs. 


ITEMS OF TAXONOMIC interest are as follows: F. KRANZLIN has com- 
pleted (Engler’s Bot. Jahrb. 26: 449-502. 1899) his account of Lehmann’s * 
Orchidacez from Central and South America, in this last fascicle describing 
about seventy-five new species and three new genera (Ofofetalum, Neoleh- 
mannia, Pterostemma).—F. PAx (tbid. 503-508) has published Lehmann’s 
South American Euphorbiacee, describing nine new species.—A. ENGLER 
(zbid. 509-572) has published his ninth installment of revisions of the genera 
of Aracez, which contains Phz/odendron with 167 species, twenty-six of which 
are new, and Dieffenbachia, with eighteen species, one being new.—F. 
BUCHENAU discusses Ule’s Brazilian Juncacez (zb7d. 573-579), and also the 
genus Tropzolum (¢é¢d. 580-588).— P. DiETEL and F. W. HEGER (2ddd. 
27:1-16. 1899) have published their third paper on Chilean Uredinacee, 
proposing J/tkronegeria as a new genus.—R. PILGER (b/d. 17-36) in pub- 
lishing Lehmann’s and Stiibel’s South American Graminez describe numer- 
ous new species.—A. ENGLER’S studies of the African flora have reached 
the eighteenth number (zééd. 37-237), which contains the following contribu- 
tions: G. Lopriore, on Amarantacez, in which twenty-two new species are 
described, a new genus Sercostachys proposed, and Sericorema and Cypho- 
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carpa, both heretofore sections of Sericocoma, raised to generic rank; W. 
RUHLAND on Ervocau/on, in which thirty-nine species are recognized, six- 
teen of which are new; R. SCHLECHTER on new and little known plants of 
his own collecting, being a second fascicle, and containing descriptions of 195 
new species, one of which is the type of a new genus of Papaverace, called 
Trigonocapnos.—_W. A. SETCHELL (£7ythea 7:45-55. 1899) continues his 
notes on Cyanophycee, describing two new species of Scyfonema and one of 
Nostoc.—P. A. RYDBERG (Bull, N. VY. Bot. Garden 1:257-278. 1899) has 
published an account of the cespitose willows of arctic America and the 
Rocky mountains, including thirty-three species, ten of which are new.— 
J. K. SMALL (7é¢d. 278-290), in continuing his studies upon the flora of 
southern United States, has described seventeen new species in miscellaneous 
genera.— GEO. V. NASH (7ééd. 2g0-294) has just described five new southern 
grasses.— M. L. FERNALD (Proc. Am. Acad. 34: 485-503. 1899) has been 
studying -veocharis ovata and Scirpus Eriophorum, and discovers consider- 
able confusion and massing of forms. What has gone under the former 
name, a European species, proves to be for the most part distinctly American, 
and_is E. obtusa Schultes. True &. ovata R. Br. also occurs at a few stations ; 
while out of the plexus of forms three new species (£. danceolata, E. monti- 
cola, FE. Macouni?) and four new varieties are disentangled, besides three 
already described species and one variety. In the case of Scirpus Eriopho- 
rum Mx. two new varieties are described, and a new species (S. atrocinctus) 
and variety separated.—L. M. UNpERWoOopD (u//. Torr. Bot. Club 26: 205- 
216. 1899), in his second paper on American ferns, discusses the genus 
Phanerophilebia Presi. which contains the form commonly called Aspidium 
juglandifolium, recognizing eight species, four of which are new.—E. P. 
BICKNELL (762d. 217-231) has begun a study of S¢syrinchium, this first paper 
containing descriptions of sixteen new species from the southern states.— 
B. L. Ropinson (76¢d. 232-235) has published a revision of Guardiola, 
recognizing nine species, five of which are either new or are raised to specific 
rank.—AVEN NELSON (2é¢d. 236-250) continues his descriptions of new 
plants from Wyoming, the present fascicle containing twenty-two new species, 
two of which are included in a new genus (MWyouzugia) founded on Erigeron 
pulcherrimus Heller.—J. M. C. 


BEFORE THE Royal Society (London), Professor H. Marshall Ward 
recently read a paper upon Onygena eguina Willd., a horn-destroying fungus. 
The following is an abstract by the author : 

The genus Onxygena comprises half a dozen species of fungi, all very 
imperfectly known, remarkable for their growth on feathers, hair, horn, hoofs, 
etc., on which their sporocarps appear as drumstick shaped bodies 5 - 
1o"™™ high. A cow’s horn, thoroughly infested with the mycelium of the 
present species, yielded material for the investigation, and the author has not 
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only verified what little was known, but has been able to cultivate the fungus 
and trace its life history, neither of whichhad been done before, and to supply 
some details of its action on the horn. 

The principal new points concern the development of the sporophores, 
which arise as domed or club-shaped masses of hyphz and stand up into the 
air covered with a glistening white powder. Closer investigation shows this 
to consist of chlamydospores, formed at the free ends of the up-growing 
hyphe. Their details of structure and development are fully described, and 
their spore nature proved by culture in hanging drops. The germination, 
growth into mycelia, and peculiar biology of these hitherto unknown 
spores were followed in detail, and in some cases new crops of chlamydospores 
obtained direct in the cultures. 

When the crop of chlamydospores on the outside of the young sporo- 
phore is exhausted, the hyphz which bore the spores fuse to form the peridium 
clothing the head of the sporocarp, and peculiar changes begin in the internal 
hyphz below. 

Minute tufts or knots of claw-like filaments spring from the hyphz 
forming the main mass of the fungus, push their way in between the 
latter, and so find room in the mesh-like cavities. Here the closely 
segmented claws form asci-—they are the ascogenous hyphz —and 
the details of development of the asci, their nucleated contents, and the 
spores are determined. As the spores ripen, the asci, which are extremely 
evanescent, disappear, and in the ripe sporocarp only spores can be seen 
lying loose in the meshes of the gleba. The ascomycetous character of 
the fungus is thus put beyond question, though the pecuiiar behavior 
of the developing ascogenous tufts at one time rendered it questionable 
whether the older views as to the relationships were not more probable. 

No one had hitherto been able to trace the germination of these ascospores 
—the only spores known previously——and De Bary expressly stated his 
failure to do it. The author finds that they require digesting in gastric juice, 
and so in nature they have to pass through the stomach of the animal. By 
using artificial gastric juice, and employing glue and other products of 





hydrolysis of horn, the details of germination and growth into mycelia, 
capable of infecting horn, were traced step by step under the microscope 
and fully described. 

No trace of any morphological structure comparable to sexual organs 
could be discovered, though many points suggest the alliance of this fungus 
with Erysiphez and truffles. 

The author also found that similar digestion promotes the germination of 
the chlamydospores, and in both cases has not only traced the germination 
step by step, but has made measurements of the growth of the mycelium, 
induced the formation of chlamydospores on the mycelium again, and 
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by transferring vigorous young mycelia to thin shavings of horn has observed 

the infection of the latter. 

It thus becomes evident that the spores of Omygena pass through the 
body of an animal in nature, and, as might be expected from this, extract of 
the animal’s dung affords a suitable food medium to re-start the growth on 
horn. Probably the cattle lick the Oxvgena spores from their own or each 
other’s hides, hoofs, horns, etc., and this may explain why the fungus is 
so rarely observed on the living animal: it is recorded from such in at least 
one case, however. 

Very little is known as to the constitution of horn, and some experiments 
have been made to try to determine what changes the fungus brings 
about. The research has also obvious bearings on the question of the 
decomposition of hair, horn, feathers, hoofs, etc., used as manure in agricul- 
ture. Although a bacterial decomposition of hoof substance is known to the 
author, special investigation of the question showed that in the present case 
no symbiosis between bacteria and the Ozygena exists. 

For the details as to the literature, the discussion as to the systematic 
position of Onxygena, the experimental cultures, growth measures, and the 
histology, the reader is referred to the full paper, which is illustrated by 
plates and numerous drawings.— H. M. WARD. 








NEWS. 


Dr. W. NYLANDER, the Nestor of lichenologists, died in Parison March 
29, in his seventy-eighth year. 

Messrs. HAROLD Lyon and W. H. Wheeler have been appointed assist- 
ants in botany in the University of Minnesota. 


Mr. JoHN Louis SHELDON has been appointed assistant in botany, to 
give instruction in the School of Agriculture of the University of Nebraska. 


Orto BOCKELER, a pharmacist of Varel, Oldenburg, known for his 
systematic studies on the genus Carex, died on March 5, at the great age 
of 95. 


Mr. ALBERT T. BELL, of the University of Nebraska, will visit the 
Republican valley in the course of the summer, with a special view to collect- 
ing Uredinez. 

Dr. RODNEY H. TRUE has resigned the assistant professorship of pharma- 
cognosy at the University of Wisconsin. He expects to spend the next year 
in reading and research at Harvard University. 

Dr. CHARLES E, Bessey, of the University of Nebraska, will shortly 
visit the foothills of western Nebraska, collecting specimens and making 
phytogeographical notes in the region above 1200" altitude. 


PROFESSOR DR. GUNTHER BECK, Ritter von Mannagetta, has been 
appointed professor of botany, and director of the botanical garden of the 
German University of Prag, as successor to Dr. R. von Wettstein. 


PROFESSOR JOHN MACovuN will be engaged during the summer in field 
work upon Sable island, “ the graveyard of the Atlantic.” Later in the season 
he will examine botanically some of the remote parts of New Brunswick. 


Mr. JARED G. Situ, of the U. S. Department of Agriculture, has been 
transferred from the Division of Agrostology, and after June 30 will be asso- 
ciated with Mr. O. F. Cook in the Section of Seed and Plant Introduction of 
the Division of Botany. 


Dr. J. N. Rose, of the U.S. National Museum, left Washington about 
May | for an absence of three months in central and southern Mexico. He 
will make a special study of the genus Agave, especially those species used 
in the making of pulque and mescal, and will visit the tequila plantations of 
western Jalisco. An investigation of the Tampico hemp industry will also be 
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made. Of course a general botanical collection will be secured, and a list of 
the type localities of several hundred species, many of which are not repre- 
sented in American herbaria, will give a very definite purpose to the collect- 


ing 
Ing. 


Dr. F. E. CLEMENTS, after giving instruction in botany in the Summer 
School of the University of Nebraska from June g to July 20, will visit the 
Missouri river bluff region, making a careful study of the phytogeographical 
regions from Florence southward. 


Dr. B. M. DuGGAR, instructor in botany in Cornell University and assist- 
ant cryptogamic botanist in the Experimental Station, has leave of absence 
for the coming year, and is already working in the laboratories for plant 
physiology under Dr. Pfeffer in Leipzig, and in those for experimental 
morphology under Dr. Klebs at Halle. 


WHAT HAS BEEN heretofore the Summer School of Cornell University, 
being a private or individual affair managed by the instructors directly con- 
cerned, has now become a regular six-weeks term of the university. Profes- 
sor George F. Atkinson has been appointed for this year to give instruction 
in botany, with Mr. Heinrich Hasselbring as his assistant. 


AT THE MEETING of the Academy of Science of St. Louis on May 1, 1899, 
Mr. H. von Schrenk presented the general results of a study of certain dis- 
eases of the yellow pine, illustrating his remarks by the exhibition of a num- 
ber of specimens showing the characteristic phenomena of the diseases and 
the fruiting bodies of the fungi which caused them.—W™M. TRELEASE. 

AFTER EIGHT YEARS of service, Professor D. H. Campbell has been given 
leave of absence for a year from Leland Stanford University. He will sail 
for Europe about the middle of July. After spending some time in England, 
he will winter about the Mediterranean, going as far east as Egypt. His 
journey is chiefly for recreation, although he will do some botanical work. 


THERE ARE in southern California three notable collections of cacti and 
other plants of arid regions that should be known to students and specialists. 
Two of these are in San Diego, one of them forming a part of the exceed- 
ingly interesting garden of Mr. and Mrs. T. S. Brandegee, the other belong- 
ing to Mr. Charles R. Orcutt. The third collection is the property of Mr. 
A. H. Alverson, of San Bernardino.—V. M. SPALDING. 


Mr. RoBeRT Comps died April 11, at the age of twenty-seven years. 
He was known to botanists through the publication of his collections in the 
vicinity of Cienfuegos, Cuba; and through his paper on the medical plants 
of Cuba. He was an assistant in botany in lowa State College and the 
Agricultural Experiment Station, and at the time of his death was one of the 
field agents of the Division of Agrostology, Department of Agriculture. 
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THE STATE FORESTRY STATION, near Santa Monica, California, under 
the charge of Mr. C. A. Colmore, has an interesting collection of Eucalyptus, 
about sixty species being represented. The chief object of the station is to 
determine by actual experiment the adaptibility of different trees and shrubs 
to the climatic conditions of the region in which it is located, and to dissem- 
inate information on forestry and arbor-culture. With limited means the 
indefatigable superintendent is carrying on a most important work and one 
that suggests the great desirability of the multiplication of such stations 
throughout the United States.—V. M. SPALDING. 


Mr. E. H. HARRIMAN, a prominent railroad official, wishing to visit 
Alaska, has invited a party of scientific men to accompany him by special 
train and steamer. Among the party are several botanists: Dr. William 
Trelease, Director of the Missouri Botanical Garden; Mr. F. V. Coville, 
Chief of the Division of Botany of the U. S. Department of Agriculture ; 
Prof. De Alton Saunders, of the University of South Dakota; and Mr. T. H. 
Kearney, of the New York Botanical Garden. Dr. B. E. Fernow, Dean of 
the College of Forestry, Cornell University, is also a member of the party. 
Mr. Saunders will give special attention to the marine alge, Mr. Coville and 
Mr. Kearney to the vascular plants, and Mr. Trelease to fungi. The expedi- 
tion left Chicago on May 25, and will return about August 1. 


Tue PaciFic Coast LABORATORY at Santa Ana, California, established 
as a branch of the Division of Vegetable Physiology and Pathology of the 
U.S. Department of Agriculture, has accomplished within a few years a 
large amount of valuable work. In 1889 Mr. Newton B. Pierce was 
appointed a special agent to investigate the California vine disease, and, as 
a result of the study then undertaken, preventive measures have been 
recommended and so far adopted as to render recurrence of the disease, 
with its former wholesale destructiveness, practically impossible. Subse- 
quently Phylloxera was discovered and stamped out in time to prevent its 
extensive spread, and investigations have for some time been in progress 
that give good promise of equally important results in the production of 
varieties of grapes immune to attacks of coudure, a disease that annually 
causes a loss of half a million dollars to the vineyardists of the San Joaquin 
valley. <A large series of different sprays for the treatment of peach curl 
were first tested here, and methods for its control were first introduced into 
the different peach growing states from this station. The laboratory has an 
excellent equipment, including bacteriological outfit, photographic apparatus, 
an extensive collection of photographs illustrative of plant diseases of the 
Coast region, and a good working library. It has gradually grown into a 
bureau of information and advice for horticultural commissioners and practical 
horticulturists of the whole Pacific Coast.—V. M. SPALDING. 








GENERAL INDEX. 


The most important classified entries will be found under Contributors, Diseases, 


Necrology, Personals, and Reviews. 


New names, and names of new genera, species, 


and varieties, are printed in bold-face type; synonyms in /fa/ics. 


A 


Abies balsamea 362, 371 

Abronia alpina 456 

Academy of Science, St. Louis 80 

Acer saccharinum 288, 362, 365, 383 

Achillea Millefolium 171, 305 

Actinella Bigelovi 224 

Adams, G. E., work of 407, 411 

Adoxa moschatellina 423 

Africa, Engler on flora 225; flora of 72, 
492; Schinz on flora 405 

Afzeliella 73 

Agropyrum dasystachyum 169, 172, 180, 
185, 382; junceum 386 

Alfalfa disease 412 

Algz 71 

Alinite, Gain on 402 

Allium Cepa, karyokinesis 489 

Allocarya salsa 452 

Alloplectus calochlamys 437 

Amarantacew, African 492 

Amelanchier, Greene on 225; Canadensis 
379 

America, South, Euphorbiacew 492; 
Graminex 492; Orchidacex 492; Ure- 
dinacex 492; vegetation of tropical I 

American Gardening 231 

Ammophila arundinacea 170, 178, 180, 
185, 193, 200, 304, 382, 386 

Ampelopsis quinquefolia 362 

Anderson, Alexander P. 472; personal 
414; work of 406 

Andropogon furcatus 394; scoparius 174, 
187. 369, 373, 394 

Anemone multifida 171, 173, 175 

Animals, as ecological factor 110 

Antennaria alpina, parthenogenesis in 74; 
aprica 210; arida 210; corymbosa 212; 
foliacea 212; imbricata 211; media 209; 
microphylla 211; mucronata 209; obo- 
vata 213; parvifolia 211, 212; pedicel- 
lata 212; plantaginifolia 212, 213; pul 
cherrima 212; racemosa 212; recurva 
211; reflexa 208; rosea 211; scariosa 
210; umbrinella 209 
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Antheridia, of mosses 76 

Anthobembix 75 

Anthoceros phymatodes 122; tuberosus 
122 

Anthurium, embryo sac 162 

Aphelandra dolichantha 438 

Aphyllon fasciculatum 186; 
parasitism 122 

Aplopappus MacLeanii 448 

Apparatus, for physiology 127; imperfec- 
tions in 140; washing 394 

Apple disease 411, 412 

Aquilegia Canadensis 380; Greene on 22 

Arabis lyrata 171, 175, 373, 374, 379 

Aracex 492 

Arctostaphylos Uva-ursi 188, 367, 373, 374 

Arenaria Michauxii 175 

Arenga, Molisch on sap pressure 403 

Areschoug, F. W. C., personal 150 

Arisema triphyllum 365 

Artemisia Canadensis 108, 172, 174, 186, 
306, 368, 377; caudata 168 

Arthur, J. C., 406, 411; work of 150, 407 

Ardisia Palmana 434; spicigera 434 

Asclepias Cornuti 170, 304, 377 

Ascochyta Pisi 406 

Asparagus disease 406, 411, 412 

Aspidium juglandifolium 493 

Aster levis 305, 368, 373; linariifolius 
380; Small on 224 

Atkinson, G. F., personal 118, 497 

Aulomyrcia subavenia 333 

Auxanometer, recording 260 

Avena sativa, germination of 460 


B 


Bacillus fluorescens albus 19; fl. lique- 
faciens 21; fl. mesentericus 20; fl. putri- 
dus 20; fl. tenuis 20; fluorescent species 
of 35; viridans 21 

Bacteria, production of fluorescent pig- 
ment 19; list of fluorescent 35 

Bacterium, Chester on 411; osteophilum 36 

Bailey’s “ Principles of agriculture” 325 

Baker, J. G., personal 150, 231 

Barber, M. A., personal 414 


uniflorum, 
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Barnes, Charles R. 
148, 220, 


x » 74, 70, 77. 146, 
230, 323, 3260, 399, 400, 402, 
103, 409, 486, 48 
Baur, work of 405 

Beach, flora of 112, 167 





Beal’s “Seed dispersal” 220 
Bean disease 412 
Beck, Gunther, personal 496 


Beckwithia 
Beecher, C. E. 
Beech 
Beets, sugar 129, 400 
Behrens, J., personal 231 
Beijerinck, W., work of 488 
Beitrage z. Biol. der Pflanzen 231 
Bell, Albert T., personal 496 
Berggren, 5., personal 150 
Berthold’s “ Physiologie der pflanzliche 
Organization” 140 
71; personal 496; work 








, work of 147 


roots 232 
> 


Bessey, Charles E. 
12S 


Betula Kenaica 481; papyrifera 288, 305, 
2602, 371, 482 
) > 34454 


Bicknell, E. P., work of 493 
Biological, Bulletin 416; station 79. 
Biophytum, leat movement 75 
Bitter, G., work of 229, 486 
Blackman, V. H., work of 226 
Blankinship, J. W., personal 231 
Bieeding of tropical trees 75 

Blytt, Axel, death of 79 

Bockeler, Otto, death of 496 
Boerlage, work of 76 

Boscia, Pestalozzi on 225 
Botrvchium tenebrosum, Eaton on 22 
Bovkinia Purpusi 447 

; T.S., work of 224 


iB) indegee, ie 

Bray, W. L., personal 23 
)., personal 231 

Britton, E. G., work of 404 


University, tire at 232 


Brown 

Brugmansia 7: 

Buchenau, work of 387, 492 

Buchloe dactyloides 393 

Buds, Waugh on winter killing 412 

Buffalo grass, spreading of 393 

Bursera bipinnata ovatifolia 332 

Burt, E. A.. work of 128 

Buscalioni, Liugi. personal 414; work of 74 
C 

107, 412 

collections of 


497; Ganong 


116, 170, 306, 386 
Calamagrostis 7 


Cakile Americana 7 
al longifolia, 170, 175, 180, 


185, 193, 200, 304, 368, 373, 377 


Caldwell, Otis W. 37, 143, 216, 326, 490 
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California, Brandegee on plants of 22 

Callithamnion, Oltmanns on 314 

Campanula rotundifolia 175, 369 

Campbell, D. Hl. 153; personal 
“Evolution of plants” 219 

Campderia paniculata 440 

Canariastrum, Engler on 225 

Canby, W. M. 139, 319 

Cardot, Jules, personal 79; work of 487 

Carex, Crattyon lowa 226; Pennsylvanica 
379; Muhlenbergii 379; umbellata 379 

Carleton, M. A., personal 329 

Carnations 412; stem rot 129 

Carolofritschia, Engler on 22° 

Carpels, of Lemna 54 

Caruel, T., death of 79; portrait and bib- 
liography 231 

Castilleia, Greene on 22 

Castracane, F., death of {15 

Cavanaugh, G. W., work of 407 

Cecropia Mexicana macrostachya 442; 
polyphlebia 442 


Celastrus scandens 362 


497; 


Celery disease 412 

Celtis occidentalis 362, 393 

Central America, plants of 434 

Centrosomes, Zacharias on 230 

Cephalanthus occidentalis 189, 297 

Cerastium, Arthur on 150 

Cercis Canadensis 393 

Cercospora beticola 406; Viola 203 

Cereus marginatus 417 

Chamebatis foliolosa australis 447 

Chamcrista, Greene on 404 

Chamberlain, Charles J. 74, 77, 226, 228, 
268 

Chapman, A. W., biographical 
473; death of, $15 

Chara crinita, 
cytology of 74 


sketch 
parthenogenesis in 74; 


sharadrophila, Marloth on 225 
hester, F. D., work of 411 
hlamydomonas 114, 387 
‘hloropatane, Engler on 225 
hrysanthemum disease 411 
hrysopogon nutans 394 
ladonia rangiferina 373 
‘laytonia, Suksdorf on 226 
‘lements, F. E., personal 497 
Sleome, Greene on 225 
Sleomella gracilis 444 
Slinostat 258 


nicus Pitcheri 168, 172, 174, 186, 306 
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obaea scandens, c\ tology 77 
Coccothrinax 87: Garberi 90; jucunda S9 
Cocos, Molisch on sap pressure 403 
Ccelebogyne ilicitolia, parthenogenesis in 
74 
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Coleochete scutata 310 

Collema, Baur on sexuality 405 
Colletotrichum Violz-tricoloris 203 
Colmore, C. A., personal 498 
Color, significance of red 491 


Colorado, exploration of flora 330 ; species © 


of Antennaria 212 

Combs, Robert, death of, 497 

Conostegia, Poeppigii 334; puberula 334; 
tenuifolia 334 

Contributors: Anderson, Alexander P. 
472; Arthur, J. C. 406, 411; barnes, 
Charles R. 73, 74, 76, 77, 146, 148, 
220, 230, 323, 326, 399, 400, 402, 
403, 409, 486, 487; Bessey, Charles 
E. 71; Caldwell, O. W. 143, 216, 
326; Campbell, D. H. 153; Canby, 
W.M., 139, 319; Chamberlain, Charles J. 
74, 77, 226, 228, 268; Coulter, John M. 
735 75, 141, 142, 143, 145, 149, 217, 
218, 220, 224, 227, 230, 404, 487, 488, 
493; Cowles, Henry Chandler 95, 167, 
214, 229, 281, 361, 492; Davies, H. E. 
489; Davis, B. M. 314, 405; Duggar, 
B. M. 131; Durand, E. J. 394; Evans, 
Walter HH. 482; Fairchild, D. G. 320; 
Ganong, W. F. 255; Goldberger, B. A. 
398; Hill, E. J. 204; Holm, Theo. 419; 
Holway, E. W. D. 327; Huston, H. A. 
144; Jordan, Edwin O. 19; Keffer, C. A. 
228; Kuntze, O. 221; Lazenby, W. R. 
325; MacDougal, D. T. 68,69, 140; Mer- 
rell, W. D. 328, 491; Mohr, Charles 478; 
Pollard, C. L. 152; Roberts, H. F. 398; 
Rowlee, W. 136; Sargent, Charles S. 81; 
Schaffner, J. H. 392, 393; Schneck, J. 
395; Schneider A. 229; Selby, A. D. 68; 
Smith, J. D. 331, 434; Smith, R. E. 203; 
Snow, Julia W. 309; Spalding, V. M. 
497, 498; Stevens, F. L. 78, 138, 403, 
407; ‘Townsend, C. O. 458; Trelease, 
Wm. 80, 232, 327, 417, 497; Ward, H. 
Marshall, 495; Warming, Eug. 1; 
Waugh, F. A. 235, 481; Whitford, 
H. N. 147. 

Convolvulacez, Hallier on 405 

Cooling of tissues 80 

Copaifera confertiflora 332; hemitomo- 
phylla 332; hymenwifolia 332 

Copeland, E. B., personal 231 

Copper in plants 68 

Corallina, Davis on nuclear division 149 

Corispermum hyssopifolium 116, 170, 186, 
198, 304, 306, 383 

Cornus florida 379; stolonifera 172, 182, 
185, 292, 302, 304, 362, 384 

Correns, work of 486 

Cotton disease 406 
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Coulter, John M. 73, 75, 141, 142, 143, 
145, 149, 217, 218, 220, 224, 227, 230, 
404, 487, 488, 493 

Coville, F. V., personal 498 

Cowles, Henry Chandler 95, 167, 214, 
229, 281, 361, 492 

Cratty, R. 1., work of 226 

Croton 14 

Crotonogynopsis, Pax on 225 

Cucumber disease 407 

Cucurbita Pepo, germination of 460 

Culture media 128 

Cummings’ “ Lichenes 
can” 416 

Cunila Mariana, ice crystals on 70 

Curtis, C. C., work of 125 

Cuscuta glomerata, Thompson on flowers 
232 

Cyanophycex 493 

Cyphocarpa 492 

Cryptanthe costata 453; excavata 452; 
ramosissima 453 

Cyperus Schweinitzii 379 

Cyphomandra heterophylla 436 

Cystopteris, Stevens on chromosomes 228 

Cytology, in Allium 489; in Chara 74; 
in Cobzea 77 


Boreali Ameri- 


D 


Dalla Torre and Harms’s “Genera Siphon- 
ogamarum” 330 

Dammer, U., work of 225 

Damping off 129 

Dasya, Oltmanns on 314 

Dasypoa, Pilger on 225 

Davenport’s “ Experimental Morphology” 
323 

Davidson’s “ California plants” 218 

Davies, H. E. 489 

Davis, B. M. 314, 405; personal 416; 
work of 149 

Davy, J. B., work of 412 

Debski, Bronislaw, work of 74 

DeCandolle, C., personal 329; work of 
225 

DeCandolle, L., personal 329 

DeCandolle prize 415 

Delphinium Purpusi 444 

Dendrobium 76 

Denmark, dunes of 386 

Dermatocalyx parvifle ‘37 

DeToni, J. B., person: 

Diatoms, auxospores ot ,. 

Dieffenbachia 492; embryo sac 162 

Dietel, P., work of 492 

Diervilla trifida 373 

Diplococcus, fluorescence 36 
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Directory, botanists’ 415 

Diseases 411; alfalfa 412; apple 411, 412; 
asparagus 406, 411, 412; beans 412; 
beech roots 232; beets, sugar 129, 406; 
cabbage 407, 412; carnations 412; car- 
nation stem rot, 129; celery 412; chrys- 
anthemum 411; cotton 406; cucumbers 
407; damping off 129; geranium 411; 
lettuce 411; literature of 412; oats 406, 
407; pansy, 203; peach 406, 411; peach 
curl 498; pears 411; peas 406; plums 
406; potatoes 407, 411, 412; quince 411; 
rice, a new ‘Tilletia on 467; spraying 
for 407, 412;tomato 406; trees 411, 412; 
turnip 407; vine 417, 498; wheat 406, 
407 

Doellingeria, Small on 224 

Dolicholus, Vail on 404 

Dorfler, J., personal 415 

Draba, Caroliniana, 380; Greene on 224 

Dudresnaya, Oltmanns on 314 

Duggar, B. M. 131; personal 497 ; work 
of 129, 406 

Dunes, flora of 95, 167, 175, 281, 361 

Durand, E. J. 394 

Dyer, W. T. T., personal 150 


E 


Earle, F. S., work of 406 

Eaton, A. A., work of 224 

Ecology 126, 138; herbarium illustrating 
233; of Lemna 62; of sand dunes of 
Lake Michigan 95, 167, 281, 361; of 
tropical America 1; timber belts 392 

Ectocarpacee 75 

Ectocarpus, Oltmanns on 328 

Ecuador, plants of 225 

Electricity, influence 123 

Eleocharis lanceolata 493; Macounii 493; 
monticola 493; obtusa 493; ovata 493 

Elymus, arenarius 386; Canadensis 170, 
172, 180, 185, 362, 377, 382; Scribner 
and Williams on 405 

Embryo, Ganong on Cactacez 227; of 
Lemna 60 

Embryology, in Pinus 268 

Embryo sac, of Aracez 162; of Lysichi- 
ton 159; of Sparganium 153 

Encoeliacez 75 

Engler, A., “Monographien  afrikan- 
ischer Pflanzenfamilien” 72; work of 
72, 225, 492 

Enzymes, Waugh on 412 

Epigaea repens 373, 380 

Epiphegus Virginiana 365 

Equisetum arvense 171; hyemale 171, 

304; Jeffrey’s studies of 487 





Eragrostis, Scribner and Williams on 405 

Erigeron pulcherrimus 493 

Eriocaulon 493 

Eriogonum formosum 456; giganteum 
457; molle 457; Purpusi 457 

Eriophyllum aureum 449; Congdoni 
449; paleaceum 450 

Ether, effect on germination 458 

Eucalyptus 498 

Eugenia pachychlamys 333; Salamen- 
sis 333 

Euphorbia Chaculana 441; corollata 
380; polygonifolia 116, 169, 174, 186, 
306; Seleri 441; Small on 224 

Euphorbiacez, South American 492 

Evans, Walter H. 482 

Ewart, work of 76 

F 

Fagus ferruginea, 365 

Fairchild, D. G. 320 

Fernald M. L., work of 493 

Fernow B. E., personal 498 

Ferns, American 493; Stevens on nuclear 
division 228 

Fertilization, Baur on, in Collema 405; 
Bleckman on 226; in Ectocarpus 328; 
in Lilium Martagon 490; in Pinus 
268; Nawaschin on 146 

Festuca tenella 380 

Fendlera Utahensis 224 

Fendlerella, Heller on 224 

Ficus elastica 13 

Fillaeopsis, Harms on 225 

Fink, Bruce, work of 403 

Fires, as ecological factor 110 

Fischer, H., work of 409 

Flahault, work of 387 

Flower, organogeny in Lemna 44 

Forcipella, Small on 224 

Forests, tropical 12 

Formalin, Arthur on 407 

Forsteronia myriantha 435 

Forstlich-naturwissenschaftliche Zeit- 
schrift 150 

Fragaria Virginiana 374 

France, dunes of 387 

Fraxinus Americana 284, 288, 362; viri- 
dis 393 

Frost formations 69 

Fiinfstiick, work of 486 

Fungi, horn-destroying 493; parasitic, 
Nordhausen on 407; parasitic of 
Vermont 412; Peck on 404; penetrat- 
ing bone 403; reproduction in 77; 
scarcity 128 

Fusarium roseum 406 
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Gain, E., work of 402 

Galbraith’s “ Vanilla culture” 220 

Galloway, b. T., personal 329 

Gandoger, Michel, personal 79 

Ganong, W. F. 255; personal 118; work 
of 119, 127, 227 

Garden, Cruickshank botanical 415 ; New 
York Botanical 329; Physics, of 
Apothecaries 151 

Gardiner, Walter, personal 79 

Gaultheria procumbens 373 

Gaura, Small on 224 

Gay, Fr. death of 79 

Gaylusaccia resinosa 188 

Gelatin culture media 128 

Germany, dunes of 387 

Germination, box 265 ; effect of ether on 
458; electricity and 123 ; of numerous 
seed forms 422; of Podophyllum 420; 
of spores 124 

Geranium 411; Robertianum 172 

Gerardia, Small on 224 

Gibberella Saubinetii 406 

Gibbesia, Small on 224 

Gibelli, G., bust of 414 

Giesenhagen, work of 486 

Gilg, E.. work of 72 

Gilia sedifolia 451 

Gleditschia triacanthos 393 

Glockeria monolopha 439; ventricosa 439 

Gloeosiphonia, Oltmanns on 314 

Glossopetalon meionandrum 446 ; Neva- 
dense 445; pungens 445; spinescens 


445 

Glucosides, Puriewitsch on splitting by 
fungi 402 

Goebel], work of 76 

Goff, E. S., work of 412 

Goldberger, B. A., 398 

Gonzalea ovatifolia 336 

Graduation, device for 266 

Graebner, P., work of 225 

Graminez, Hackel on 405; Pilger on 
South American 225; Scribner and 
Williams on 405; South American 492 

Grass, buffalo, spreading of 393 

Grecescu’s “ Conspectul florei Romaniei” 
142 

Green’s “ Forestry in Minnesota”’ 228 

Greene, E. L., personal 152; work of 
224, 404 

Grindelia stylosa 404 

Growth, electricity and 123 ; Goff on root 
412; relation of turgor to 125 

Griiss, work of 486 

Guardiola 493 


’ 
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Guatemala, plants of 331, 434 
Gurke’s “ Plantze Europez ” 220 
Gymnocladus Canadensis 393 
Gymnosporangium clavipes 411 
Gyrostachys, Small on 224 


H 


Haberlandt, work of 75, 486 

Hackel, E., work of 405 

Hallier, H., work of 405 

Halorhipis 75 

Halsted, B. D., personal 118; work of 
120, 406 

Hamamelis Virginiana 362, 379 

Hampea integerrima appendiculata 331 

Hansen’s “Ernahrung der Pflanzen” 399; 
“Pflanzenphysiologie” 326 

Harms H., work of 225 

Harriman, E. H., personal 498 

Harshberger, John W., “Botanists of 
Philadelphia ’’ 330; work of 75, 118 

Hasselbring, H., personal 497 

Hasse’s “ Lichens of Southern Califor- 
nia’’ 220 

Heat, and tropical vegetation 11; as eco- 
logical factor 107 

Heger, F. W., work of 492 

Heinricher, work of 486 

Helianthemum Canadense 380 

Helianthus divaricatus 380 

Heller, A. A., personal 329; work of 75, 


224 
Henriettella tuberculosa 335; verrucosa 


335 

Hepatica triloba, 365, 423 

Hepatice 75; tubers of 122 

Heptacyclum, Engler on 225 

Herbarium, Chodat’s 232; Delessert 232, 
329; Field Columbian Museum 233; 
Klatt’s Composite 151; Gandoger 79; 
University of Minnesota 233 

Heritiera littoralis 76 

Hicks, G. H., death of 151, 152 

Hieracium prealtum 411 

Hill, E. J. 204 

Hitchcock, A. S., work of 232 

Hoffmannia tetrastigma 336 

Holm, Theo. 419 

Holterman, work of 486 

Holway, E. W. D. 327 

Horkelia mutabilis 446 

Hosts, Homalocenchrus 468; of Plasmo- 
para Cubensis 67; Oryza 467; Pani- 
cum 468 

Howe, M. A., work of 122 

Hudsonia tomentosa 175, 188, 369 

Hughes-Gibb’s “ Making of a daisy”’ 217 


504 


Hunkel, C. G., work of 76 

Huston, H. A. 144 

Hybridization, prizes for essay 231 

Hydrastis Canadensis 421 

Hydrocotyle vulgaris 424 

Hydrophyllum 75 

Hypericum, galioides 75; Kalmianum 297, 
374; Small on 224 


I 
Ice crystals 69 
Ilex Aquifolium 13 
Inulin, Fischer on 409 
Iowa, Cratty on sedges 226 


J 


Jacobi, B., work of 148 

Jahn, work of 486 

Janse, J. M., personal 414 

Jeffrey, E. C., work of 487 

Jepson, W. L., work of 75 

Johnson, D. S., personal 118 

Jones, L. R., work of 406, 412 

Jonsson B., personal 329 

Jordan, Edwin O. 19 

Journals : 
American Gardening 231; Beitrige z. 
Biol. der Pflanzen 231; Biological 
Bulletin 416; Forstlich naturwissen- 
schaftliche Zeitschrift 150; Zoological 
Bulletin 416; Rhodora 145; Popular 
Science Monthly 397; Natural Science 


327 
Juel, H. O., work of 74 
Juglans cinerea 362; nigra 393 
Juncacee 492 
Juncus Balticus 173, 186, 308 
Juniperus Barbadensis 225; Bermudiana 


225; communis 188, 367, 369, 373; 
374; 385; Sabina, 188, 367, 373, 385; 
Virginiana 225, 302, 371, 373, 377 
K 
Kamienski, work of 76 
Karsten, work of 75 
Karyokinesis, in Allium Cepa 489 
Kaurin, Christian, death of 79 
Kearney, T. H., personal 498 
Keffer, C. A. 228; personal 150, 414 
Kinney, L. F., work of 411 
Klatt, F. W., herbarium of 151 
Klebs, Georg, work of 77 
Knuth, P., personal 231; work of 387 
Kodis, Theo., work of 80 
Koeleria cristata 175, 379 
Kolkwitz, work of 486 


Kolobopetalum, Engler on 225 
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Kraemer, H., work of 123 
Kranzlin, F., work of 225, 492 
Krigia Virginica 380 
Kuckuck, work of 486 
Kuntze, O. 221; “Revisio plantarum III” 
221 
L 


Laboratory, apparatus for physiology 255; 
Cold Spring Harbor 233; tropical 
320; washing apparatus 394; Woods 
Hole 415 

Lactuca Morsii, Robinson on 225 

Lacinaria, Ness on new 224 

Lamson-Scribner, see Scribner 

Lange’s “ Nature study” 143 

Lapham, I. A., bust of 415 

Laphamia fastigiata 451; intricata 450 

Lathyrus maritimus 169, 172, 186, 386 

Lawson, A. A., work of 77 

Lazenby, W. R., 325 

Leaves, effect of wind on 411; foliage 12; 
Overton on red coloration of 229 

Lemna minor, life-history of 37 

Lespedeza capitata 379 

Lettuce disease 411 

Leuchtenbergia principis, life-history of 
119 

Liatris, Ness on new 22 

Lichens, Bitter on contact relations 229 

Light, and tropical vegetation 10; as 
ecological factor 107 

Lilium, see special: index p. 357; Marta- 
gon 490; Waugh on 235, 340, 412 

Limaciopsis, Engler on 225 

Linaria Canadensis 380 

Lindau, G., work of 225, 486 

Lind, K., work of 403 

Linnea borealis 373, 374 

Lippia, Greene on 404 

Listeria, Wiegand on 404 

Lithospernum Guatemalense 436; hirtum 
170, 174, 186, 368, 373 

Lloyd, F. E., work of 120 

Lobelia fasciculata 338; stolonifera 338 

Loew’s “Die chemische Energie der leben- 
den Zellen”’ 400 

Lopriore, G., work of 492 

Lowson’s “’Text-book on botany” 484 

Lupinus perennis 379 

Lyon, Harold, personal 496 

Lysichiton, embryo sac 159; Kamtschat- 
ense 159 


M 
MacDougal, D. T., 69, 71, 140; personal 


151; work of 126 
Macdougalia, Heller on 224 
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Macfarlane, J. M., personal 118 

Machaeranthera, Green on 225 

McKenney, R. E. B., work of 121 

Macleania, cordifolia 339; Turrialbana 
339 

Macmillan, C., work of 128 

Macoun, John, personal 496 

Macrocalyx Nyctelea 396 

Macropeplus 75 

Macrotorus 75 

Marloth, R., work of 225, 486 

Marsilea Drummondii, parthenogenesis 
in 74 

Massart, work of 76 

Masters, M. T., work of 22 

Megalochlamys, Lindau on 225 

Megaspores, of Lemna 56; of Rumex, 
Fink on 403 

felampyrum Americanum 373 

Melanthium, Small on 22 

Melastomacex, African 72 

Menispermum Canadense 424 

Mentzelia leucophylla 448 

Mercurialis annua, parthenogenesis in 74 

Merrell, W. D., 328, 491 

Mexico, flora of 75 

Micrococcus, fluorescent species of 36 

Microspores, of Lemna 46 ’ 

Miersophyton, Engler on 225 

Mikronegeria 492 

Mobius, work of 486 

Mohr, Charles, 478; work of 404 

Molisch, H., work of 75, 403 

Mollugo verticillata 380 

Monarda punctata 380 

Monilia fructigena 411 

Monimiacez 75 

Monocotyledons, morphology of 37 

Montia, Suksdorf on 226 

Moore, G. T., personal 416 

Moracex, African 72 

Morus rubra 393 

Mosses 79; antheridia of 76; Britton on 
tertiary 404; Hedwig and Schwagri- 
chen’s types 487 

Mucor, germination of 463 

Miiller, Carl, death of 150 

Munson, W. M., work of 411 

Mutinus brevis 411 

Myrica Seleriana 332 


N 
Nash, George V., work of 75, 493 


Natural Science 327 

Naudin, Charles, death of 416 
Nawaschin, S., work of 146, 490 
Necrology : Blytt, Axel 79; Béckeler, Otto 
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496; Caruel, T. 79; Castracane, F. 415; 
Chapman, A. W. 415; Combs, Robert 
497; Gay, Fr. 79; Hicks, G. H. 151, 
152; Kaurin, Christian 79; Miiller, Carl 
150; Naudin, Charles 416; Nylander, 
W. 496; Wibbe, J. H. 150 

Negundo aceroides 393 

Nelson, A., work of 224, 404, 493 

Nelumbo nucifera, Miyake on 146 

Nemec, work of 489 

Neolehmannia 492 

Ness, H., work of 224 

Newcombe, F. C., personal 118 

New Mexico, exploration of flora 330 

Nitrogen, Munson on acquisition free 411 

Nomenclature 221 

Nordhausen, M., work of 407 

North America, western, flora of 75 

Nuphar advena 289 

Nylander, W. L., death of 496 

Nymphxa Amazonum 14; odorata 289 


O 


Oak, new biennial 204 

Oats disease 406, 407 

(Enothera biennis 169, 172, 
rhombipetala 380 

Ohio Academy of Science 150 

Oltmanns, work of 314, 328 

Onygena equina 493 

Oospora scabies 406 

Opuntia Rafinesquii 380 

Orchidacez, Kranzlin on 225; of South 
America 492 

Orton, W. A., work of 412 

Oryza sativa, a new Tilletia on 467 

Osmometer 262 

Ostrya Virginica 362, 371 

Otopetalum 492 

Overton, E., work of 229, 491 

Oxalis Acetosella 16; Small on 22 


P 


Pacific Coast Laboratory 498 

Palla, work of 486 

Pammel, L. H., work of 80 

Panicum virgatum 394 

Pansy disease 203 

Parasites, effect of acids on 124 

Parasitism, Nordhausen on 407; of Aphyl- 
lon 122 

Parsons, F. T., “ How to know ferns” 484 

Parthenogenesis 74; in fungi 78 

Pastinaca sativa 172 

Paulownia imperialis, morphology 118 

Pax, F., work of 225, 492 
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Peach disease 406, 411; curl 498 

Pear disease 411 

Pea disease 406 

Peck, C. H., work of 404 

Penhallow, D. P., personal 79, 118 

Penicillium, germination of 463 

Pentstemon deustus 455; floridus 454; 
fructiciformis 455; incertus 454; petio- 
latus 455; Purpusi 455; Reezli viola- 
ceus 456 

Perikaryoplasm 77 

Perkins, Janet R., work of 75 

Personals: Anderson, A. P., 414; Are- 
schoug, F. W. C. 150; Atkinson, G. F. 
118, 497; Baker, J. G. 150, 231; Barber, 
M. A. 414; Beck, Gunther 496; 
Behrens, J. 231; Bell, Albert T. 496; 
Berggren, S. 150; Bessey, C. E. 496f; 
Blankinship, J. W. 231; Bray, W. L. 
232; Brefeld, O. 231; Buscalioni, L. 
414; Campbell D. H. 497; Cardot, 
Jules 79; Carleton, M. A. 329; Caruel, 
T. 231; Chapman, A. W. 473; Clem- 
ents, F. E. 497; Colmore, C. A. 498; 
Copeland, E. B. 231; Coville, F. V. 
498; Davis, B. M. 416; DeCandolle, C. 
329; DeCandolle, L. 329; DeToni, 
J. B. 79; Dorfler, J. 415; Duggar, 
B. M. 497; Dyer, W. T. T. 150; Fer- 
now, B.E. 498; Galloway, B. T. 329; 
Gandoger, Michel 79; Ganong, W. F. 
118; Gardiner, Walter 79; Gibelli, G. 
414; Greene, E.L. 152; Halsted, B. D. 
118; Harriman, E. H. 498; Hassel- 
bring, H. 497; Heller, A. A. 329; 
Janse, J. M. 414; Johnson, D.S. 118; 
Jonsson, B. 329; Kearney, T. H. 498; 
Keffer, C. A. 150,414; Knuth, P. 231; 
Lapham, I. A. 415; Lyon, Harold 496; 
MacDougal, D. T. 151; Macfarlane, 
J. M.118; Macoun, John 496; Moore, 
G. T. 416; Newcombe, F. C. 118; 
Penhallow, D. P.79, 118; Pierce, N. B. 
498; Pirotta, R. 414; Pollard, C. L. 
152; Pollock,J.B.118; Raciborski, M. 
329; Radde, G. 416; Renauld, F. 79; 
Rose, J. N. 496; Saccardo, D. 231; 
Saunders, DeAlton 498; Sheldon, J. L. 
496; Smith, Jared G. 496; Stapf, O. 
414; Stevens, W. C. 414; Stewart, 
F.C. 118; Sturgis, W. C. 150; Thax- 
ter, R. 151; Townsend, C. O. 118; 
Traill, J. W. H. 415; Trelease, W. 
498; Treub, Melchoir 75; True, Rod- 
ney H. 496; Underwood, L. M. 118; 
Waite, M. B. 118; Wettstein, R. 329; 
Wheeler, W. H. 496; Zopf, W. 414 

Pestalozzi, A., work of 225 
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Phacelia Covillei 395; Purpusi 451 
Phallus damonum 411; impudicus 411 
Phanerophlebia 493 

Phaodendron, Grebner on 225 
Phaseolus vulgaris, germination of 460 
Phenols, effect on living plants 76 
Philodendron 492; embryo sac 162 
Phlox pilosa 380 

Phyla, Greene on 404 

Phyllactinia Berberidis 486 

Physalis, Mohr on 404 

Physcia stellaris 186 

Physiology, apparatus for 127, 255 
Physostegia, Small on 224 
Phytophthora Phaseoli 412 

Phytoptus Calcladophora 406 

Pierce, N. B., personal 498 

Pilger, R., work ot 225, 492 

Pine, dieases of yellow 497 

Pinus Banksiana 285, 288, 371, 374, 380, 


383,385; Laricio, oogenesis 268; resin- 
osa 371, 385; Strobus 362, 371, 380, be 
385; sylvestris, Blackman on 226 ie 


Pirotta, R., personal 414 

Placodium 186 

Plants, as ecological factors 110 

Plasmopara, australis 68; Cubensis 67, 407 

Plums, disease 406; Waugh on 412 

Poa, compressa 188; Scribner and Wil- 
liams on 405 

Podophyllum, Emodi 419, 421; peltatum 
419; pleianthum 419; versipelle 419 

Poisons, phenols 76 

Pollard, C. L. 152; personal 152 ; 

Pollock, J. B., personal 118 a 

Polyaster, bromioides 332; paucijugus 331 a4 

Polycarpza spirostylis, copper in 69 4 

Polygala polygama, flowers 121 ar) 

Polygonella articulata 380 

Pologonum, Hartwrightii 188, 297; ramo- 
sissimum 171; tenue 380 

Polytrichum commune 373 

Pontederia cordata 289 

Popular Science Monthly 397 

Populus balsamifera 171, 172, 182, 185; 
monilifera 171, 175, 182, 183, 185, 198, 
302, 308, 361, 371, 382, 383, 392 

Porphyranthus, Engler on 225 

Porothelium, structure 128 4 

Potato disease 407, 411, 412 

Potentilla Anserina 173, 188, 297; fruiti- 
cosa 190 

Powell, G. H., work of 406 

Prenanthes alba 171 

Prestonia speciosa 435 5 

Proteids, Jacobi on formation of 148 

Prunus angustifolia 481; communis 479; 

domestica 478; insititia 478; Mohr on 
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404; pumila 171, 172, 175, 182, 185, 
193, 368, 373, 382; spinosa 479; Vir- 
giniana 302, 305, 362, 377, 384 

Psychotria, contracta 337; Suerrensis 337 

Ptelea trifuliata 362 

Pteris aquilina 373, 379; Stevens on 
chromosomes 228 

Pterostemma 492 

Puccinia, Asparagi 411; Tanaceti 411 

Puriewitsch, work of 402 

Purpusia 446; saxosa 447 


O 


Quercus, alba 379; coccinea 206, 207, 285, 
362, 379, 383, 385; ellipsoidalis 204; 
macrocarpa, copper in 68; palustris 
206, 207; rubra 206, 207; velutina 206, 
207 

Quince disease 411 


R 


Raciborski, M., personal 329 

Radde, G.. personal 416 

Rafflesia 75 

Ramaley, Francis, work of 486 

Ranunculus, Greene on 225 

Razisea spicata 440 

Reagents 74 

Red cell sap, significance of 229, 491 

Reinecke, F., work of 225 

Reinhardt, work of 486 

Renauld, F., personal 79 

Reproduction, conditions of sexual and 
asexual 77 

Respiration, apparatus 263 

Reviews: Bailey’s “ Principles of agricul- 
ture” 325; Beal’s “Seed dispersal” 
220; Berthold’s “Physiologie der 
pflanzliche Organization ” 146; Camp- 
bell’s “ Evolution of plants ” 219; Cum- 
mings’ “ Lichenes Boreali American ” 
416; Davenport’s “‘ Experimental mor- 
phology ” 323; Davidson’s ‘ California 
plants” 218; Engler’s ‘“‘ Monographien 
afrikanischer Pflanzenfamilien und 
Gattungen” 72; Galbraith’s “Vanilla 
culture” 220; Grecescu’s “ Conspectul 
florei Romaniei” 142; Green’s “Forestry 
in Minnesota” 228; Gurke’s “ Plante 
Europe” 220; Hansen’s “ Ernahrung 
der Pflanzen” 399, “Pflanzenphysio- 
logie” 326; Hasse’s “Lichens of South- 
ern California” 220; Hughes-Gibb’s 

“Making of a daisy” 217; Kuntze’s 

“ Revisio plantarum III” 221; Lange’s 

“Nature Study” 143; Loew’s “ Die 
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chemische Energie der lebenden Zel- 
len” 400; Lowson’s “ Text-book on 
botany” 484; Parsons’s ‘How to know 
ferns” 484; Russell’s “ Dairy bacteriol- 
ogy” 326; Sadebeck’s “ Kulturge- 
wachse der deutschen Kolonien” 216; 
Schimper’s “‘ Pflanzengeographie ” 214; 
Schwendener’s “Festschrift” 485, “Ge- 
sammelte botanische Mittheilungen” 
73; Sydow’s “ Index to Sylloge fungo- 
rum” 399; Urban’s “Symbol Antil- 
lane” 143; Vines’s “ Elementary text- 
book of botany” 141; Voorhees’s 
“Fertilizers ” 144 

Rhipsalis, Thompson on flowers 232 

Rhizoctonia Betz 406; diseases due to 


129 

Rhizomes, Hitchcock on 232; Rimbach 
on 229 

Rhodophycez, Davis on nuclear division 
149; work on life-history 314 

Rhodora 145 

Rhus, Canadensis 362; copallina 379; 
Toxicodendron 362, 368, 380 

Rhynchosia, Vail on 404 

Rice, a new Tilletia on 467 

Rimbach, work of 229 

Roberts, H. F. 398 

Robinson, B. L., work of 225, 493 

Rolfs, P. H., work of 406 

Rondeletia, dubia 336; Hondurensis 335 

Root, cage 265; growth, Goff on 412; 
pressure gage 266; pressure, Molisch 
on 403; tubercles, Leguminosz 120 

Rosa, blanda 379; Engelmanni 362, 368, 
373, 377; Greene on 224; humilis 379 

Rose, J. N., personal 496 

Rowlee, W. W. 136 

Rubiacez, embryology of 120 

Ruhland, W., work of 493 

Rumex, Fink on embryology 403 

Russell’s “* Dairy bacteriology ”’ 326 

Rydberg, P. A., work of 493 

S 

Saccardo, D., personal 231 

Sadebeck’s ‘‘ Kulturgewichse der deut- 
schen Kolonien” 216 

Salix adenophylla 171, 182, 185, 292, 296, 
302, 304, 308, 368, 382, 384; cana 137; 
cespitose forms 493; glaucophylla 171, 
182, 185, 292, 296, 302, 304, 308, 368, 
374, 382, 384; humilis 379; lasiolepis 
138; longifolia 171, 308, 384, 392; nigra 
392; Pringlei 136 

Samoa, Reinecke on flora 225 

Sand dunes, of Denmark 386; of France 
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387; of Germany 387; of United States 
388 

Sap, Jones on flow of maple 412 

Saprolegnia, parthenogenesis in 74 

Saprophytism 126; Nordhausen on 408 

Sargent, Charles Sprague 81 

Sassafras officinalis 362, 379 

Saunders, De Alton, personal 498; work 
of 75 

Savannas, tropical 16 

Schaffner, J. H. 392, 393 

Schellenberg, work of 486 

Schiffner, work of 75 

Schimper’s “ Pflanzengeographie” 214 

Schinz, H., work of 405 

Schlechter, R., work of 225, 493 

Schneck, J. 395 

Schneider, A. 229 

Schrenk, H. von, work of 80, 230, 232, 497 

Schumann, work of 486 

Schwendener, S., “Festschrift” 485; “‘Ge- 
sammelte botanische Mittheilungen” 
73; work of 73 

Scilla, embryo sac 121 

Scirpus, atrocinctus 493; Eriophorum 
493; lacustris 289; pungens 298 

Scolopendrium, Stevens on chromosomes 
228 

Scribner, F. L., work of 404 

Scrub, tropical 14 

Sedges, Cratty on Iowa 226 

Seedlings 486 

Selby, A. D. 68; work of 406 

Sensitive plant, crystal cells 121 

Sercostachys 492 

Serenoa arborescens 90 

Sericorema 492 

Setchell, W. A., work of 493 

Shaw, C. H., work of 121 

Sheldon, J. L., personal 496 

Shepherdia Canadensis 373 

Sieversia, Greene on 404 

Silphium, Chickamaugense 319; Greene 
on 404; lanceolatum 139; /anceolatum 
319; pinnatifidum 140; terebinthina- 
ceum 140 

Sirrine, F. A., work of 407 

Sisyrinchium 493; Greene on 404 

Small, J. K., work of 224, 493 

Smilacina stellata 362, 368, 373 

Smilax hispida 362; Small on 224 

Smith, Amelia C., work of 122 

Smith, E. F., work of 124, 128 

Smith, J. D. 331, 434 

Smith, Jared G., personal 496 

Smith, R. E. 203 

Smoke, as ecological factor 110 

Snow, Julia W. 309 
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Societies : Ohio Academy of Science 150; 
Plant morphology and physiology 118; 
Société de phys. et d’hist. nat. de Ge- 
néve 415; Vermont Botanical Club 
231; Washington Botanical Club 152 

Societies, plant 111, 281 

Soil, as ecological factor 108 

Solidago, humilis 170, 174, 305, 368, 377; 
Mohr on 404; nemoralis 175, 368; 
Small on 224 

Solms Laubach, work of 75 

Sparganium, embryo sac 153; eurycar- 
pum 155; Greenii 155; longifolium 
155; ramosum 158; simplex 155, 159 

Spartina cynosuroides 394 

Sphacelariacez 75 

Spalding, V. M. 497, 498 

Spines, Beecher on 147 

Sporangia 77 

Spores, distribution 138; germination 
124; VanTieghem on 413 

Sporodinia grandis 77 

Spcrotrichum, death temperature 131 

Staining 398 

Stamens, of Lemna 46 

Stapf, O., personal 414 

Steganthera 75 

Steinbrinck, work of 486 

Stevens, F. L., 78, 138, 403, 407 

Stevens, W. C., personal 414; work of 228 

Stewart, F. C., personal 118; work of 
129, 407 

Stone, G. E., work of 123 

Strawberry, Goff on morphology 412 

Sturgis, W. C., personal 150; work of 
412 

Sudan Iil 74 

Suksdorf, W. N., work of 226 

Sullivant, W. S., memorial meeting 483 

Sydow’s “Index to Sylloge fungorum” 
399 

Symbiosis and saprophytism 126 

Syntriandrium, Engler on 225 


T 


Talinum teretifolium 380 

Tanacetum Huronense 172 

Taxonomy 75, 224, 404, 492 

Temperature, death for Sporotrichum 
131; effect on distribution 126; stage 
for 256 

Tephrosia Virginiana 379 

Tetracarpidium, Pax on 225 

Tetrasynandra 75 

Texas, botany at University of 232 

Thaxter, R., personal 151 

Theloschistes concolor 186 
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Thelypodium, Greene on 2 

Thompson, C. H., work of 232 

Phorea ramosissima 71 

Thrinax S81, 83, 87; acuminata $9; 
argentea S2; argentea 87,89; aurita 
89; elegans 89; excelsa 83, 84. 85; 
Floridana 84; Garberi 90; gracilis 89; 
Keyensis 86; microcarpa 87; Morrisii 
84; multiflora $4; parviflora $3, 54, 
85; parviflora 84, 89; pumilio 82, 54; 
radiala 8O 

Thuva occidentalis 288, 305, 362, 371 

Vilia Americana 284, 305, 361. 371, 354 

Tilletia, caries 471; corona 467; horrida 
472; levis 4713 Oryze 472;  pul- 
cherrima 408 

Tillinghast. J. A.. work of 407 

Timber belts, origin of 392 

Pocoéa parvifolia 334 

‘| omato disease {oO 

‘Topography as ecological factor 110 

Toumey, J. W., work of 412 

‘Townsend, C. O. 458; personal 118; 
work of 124 

Vradescantia Virginica 379 

Praill, J. W. 1, personal 415 

Transpiration 266 

Tree disease 411, 412; new North Ameri- 
can SI 

Trelease, Wm. 80, 242, 327, 417, 497; per- 
sonal 498; work of 417 

Treub, Melchoir, personal 75 

Trigiochin maritima 173 

Trigonocapnos 493 

Trillium grandiflorum 365 

Triplasis 75 

Tropwolum 492 

Tropical floras, America I 

True, Rodney H., personal 496 ; work of 
70 

Tsuga Canadensis 288, 362, 365 

Tubercles, root 120 

Turgor, relation to growth 125 

Turnip disease 407 

Ty lostemon, Engler on 225 





U 


Ulmus, Americana 393; crassifolia 94; 
fuiva. 362; 3025 Hlookeriana 943 
lancifolia 94; parvifolia 94; racemosa 
93; serotina 92 

Ulvella Americana 309; lens 309 

Uncinula necator 138 

Underw: od, L. M., personal 118; work of 
193 

United States, dunes of 388 

Urban’s “Sym bolz Antillane ” 143 


Uredinaceie, Chilean 492 
Usnea barbata, Schrenk on 230 
Utricularia Treubi 76 


V 


Vaccinium, Canadense 373; Pennsylvani- 
cum 373, 379; vacillans 379 

Vail A. M., work of 404 

Valeriana, Graebner on 225 

Vanclevia, Greene on 404 

Van Tieghem, P., work of 413 

Vaucheria, supply of 398 

Vevetative multiplication, of Lemna 38 

Verbena, Small on 224 

Verbesina Virginica, ice crystals on 69 

Vermont Botanical Club 231 

Viburnum acerifolium 379 

Vines, diseases of 417, 498 

Vines’s “Elementary text-book of bot- 
any” 141 

Viola, Greene on 224; morphology 123; 
pedata 380 

Vitis cordifolia 301, 302, 304, 362, 384 

Volkens, work of 456 


Voorhees’s “* Fertilizers’ 144 


W 


Waite, M. B., personal 118 

Warburg, work of 76 

Ward, Hl. Marshall 495 

Warming, Eug. 1; work of 386 

Washington Botanical Club 152 

Water, as ecological factor 109 

Waugh, F. A. 235, 481; work of 412 

Weeds, Ilarvey on 411; Jones on 412 

Weisse, work of 486 

Went, work of 76 

Westermaier, work of 486 

Wettstein, R., personal 329 

Wettsteinia 75 

Wheat disease 406, 407 

Wheeler, H. J., work of 411; personal 496 

Whipplea:U¢akensts 22 

Waitford, Hl. N., 147 

Wibbe, J. H1., death of 150 

Wiegand, kK. M., work of 404 

Wiesner, work of 70 

Wille, work of 486 

Williams, T. A., work of 404 

Willows, new Mexican 136; the cespitose 
493 

Wind, as ecological factor 107; effect on 
leaves 4II 

Woods, A. F., work of 417 

Wyoming, Nelson on new spp. 224; Nel- 
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son on plants of 404; species of 
Antennaria 208 

Wyomingia 493 

y 


Yeast, spore production in alcoholic 488 
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Z 
Zacharias, E., work of 230 
Zea Mais, germination ot 460 
Zoological Bulletin 416 
Zopf, W., personal 414 
Zvgadenus elegans 175 
Zygotes 77 








